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Abstract 
In this study we examine the impact of family socioeconomic status and sibling 
sex composition on children's educational attainment by gender and family size in 
urban China. Using data from the Urban Household Survey in China 1988-2001，the 
effects of father，s education, mother's education, household income and parental 
occupation are investigated. Children from families where the parents are more 
educated or have higher income or work in occupations of greater social prestige 
achieve higher educational attainment in terms of schooling years than do children 
from families of low socioeconomic status. Improvements in fathers' education lead 
to greater investments in sons' schooling than in daughters', while mothers' education 
has stronger impact on daughters' schooling than on sons' in families with more than 
one child. But the difference between paternal and maternal effects with regard to 
gender does not exist in single-child families. Increase of parental income improves 
children's schooling years much more in poor families than in rich families. The 
difference in the effect of family income does not change by family size. 
Although no more than 20% of the variation in educational attainment can be 
attributed to the five indicators of family socioeconomic status, their influences persist 
in the allocation of education over generations bom between 1962 and 1981 in China. 
This result is not in line with the meritocratic theory, which predicts that the effects of 
background on schooling would decline with modernization. Behind the persistently 
i 
stable effect of family background characteristics as a whole, by using variance 
decomposition, I find that across birth cohorts, there is a downward trend in the 
contribution of fathers' education to the disparity in children's schooling, a relatively 
stable effect of mother's education in explaining the schooling variation among 
children, and a noticeable upward trend in the influence of parental income on 
children's educational inequality. Particularly for the recent cohorts, the inequality of 
parental income, rather than parental education, has become the main cause of the 
schooling disparity. 
In addressing the case of China, the study also contributes to the recent, 
sometimes contentious, discussion on the effect of sibling sex composition on 
children's educational attainment�I find that the presence of brothers tends to lowers 
children's schooling regardless of gender while the presence of sisters has modest 
positive effects on children's educational attainment. This pattern is more evident in 
poor families. An additional brother has more negative significance for children's 
schooling than does an additional sister. The cause of the existing sibling sex 
composition of schooling in urban China is probably due to the intrafamily resource 
allocations with regard to different return to investment in education by gender but 
not parental preferences to particular gender of children. 
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The Role of Family Background in Children's Educational Attainment in China Chapter 3 
Chapter 1. Introduction 
1.1 Role of education and its determinants 
For at least half a century education has been seen as having two functions. On 
one hand, it is the most important means of meeting the skill requirements of an 
industrialized society and of achieving national development, since schooling levels 
indicate the extent of human capital accumulation and the productivity of personnel in 
a country. On the other, schooling has been chosen as an antidote to the bmtalization 
of industrial life. More equal access to schooling has been sought as a powerllil 
vehicle for the equalization of economic opportunity, the redistribution of income, and 
the elimination of poverty. More equal education, it was confidently asserted, would 
result in significantly greater equality of economic opportunity and incomes without 
challenging the basic economic institutions of society and without requiring any 
major redistribution of capital. 
The level of education is affected by the institutional and demographic milieu in 
which schooling occurs. Educational attainment depends on three primary economic 
and other social science factors: 1) the choices made by the society (or government) 
that determine the opportunities available to both children and their parents (the social 
investment in children); 2) the choices made by the parents regarding the quantity and 
quality of family resources to be devoted to children (the parental investment in 
children); 3) the choices that children make given the investments in and opportunities 
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available to them. 
The family plays a crucial role in decisions about investment in education, at 
least in developing countries. The reasons are simple: education is expensive and 
there is only very limited scope for borrowing in order to invest in education. 
Education is expensive because free and functioning public schools do not exist in 
many places, and even where they do they are often free only in name (The Probe 
Report 1999; Kochar 2000). One cannot borrow to invest in education because human 
capital provides very poor collateral and, in any case, credit markets function very 
poorly in developing countries. Most of the financial investment in education 
therefore has to be funded by the family. Even in developed countries, where public 
education is prevalent, families are still the largest sources of investment in education. 
Haveman and Wolfe (1995) review and compare some empirical evidence, and 
conclude that, in the U.S., parental investment in education is almost twice public 
investment. In Sweden, which has a large public sector, Klevmarken and Stafford 
(1999) observe a similar pattern. 
Most theoretical and empirical studies of investment in education must therefore 
take a stand on how they think the family makes its investment, and on how the 
family background affects their children's educational attainment. In the mainstream 
research, economists have viewed the process of children's educational attainment as 
an aspect of the theory of family behavior. The family is viewed as a production unit, 
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which employs real inputs in order to generate utility for its members. Adults in the 
family (typically parents) make decisions regarding the generation of the family's 
economic resources; they also determine the uses of these resources. Parents make 
decisions concerning household consumption levels and saving, household size and 
structure, and the allocation of income and time. Even more basically, parents choose 
the sort of monitoring, disciplinary, nurturing, and expectational environment their 
children are raised in. Taken together, these choices determine the level of parental 
investment in children. Parental investment in children's education to some extent 
determines their schooling outcomes and is one of the factors explaining why some 
children achieve educational success in young adulthood while others do not. 
1.2 The effect of sex composition of siblings on educational attainment 
In decades of research on the determinants of educational attainment, there is 
consistent evidence of the influence of a relatively small number of variables in 
western countries. These include the socioeconomic standing of the family, such 
factors as parental education, income and occupational status, along with birth cohort, 
sex, number of siblings, and several indicators of ability. However, the accumulated 
body of research has produced conflicting results on the effect of composition of 
siblings with respect to age or gender, birth spacing and birth order, though they have 
established an overall negative effect of the size of the sibling group. Within the past 
few years, a new line of research has brought attention to the sex composition of 
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sibling groups (Powell and Steelman 1989, 1990; Butcher and Case 1994; Caestner 
1997; Hauser and Kuo 1998; Bauer and Gang 2000) and, especially, its influence on 
the educational outcomes of females. Socioeconomic background variables offer little 
help in accounting for gender difference in schooling in populations like that of the 
United States and Western Europe. 
Butcher and Case (1994) offer two possible reasons why sibling sex composition 
may influence educational attainment. One explanation focuses on intrafamily 
resource allocations, the other on child gender role development and gender-related 
classroom biases. If the underlying cause of the sibling sex composition effect is that 
families allocate resources differently depending on sibling sex composition, then 
there is not much scope for policy intervention. Households are simply carrying out 
optimal resource allocation in accordance with the return they expect from their 
investment in education, given preferences, and there is no reason to expect a market 
failure. On the other hand, if the cause of the effect is that success in school depends 
on the amount of a particular gender-determined trait a person exhibits, then an 
appropriate intervention can be devised to correct the problem. 
There are mixed findings not only on the effects of sibling sex composition on 
educational attainment but also its causes. Butcher and Case (1994), using the 1985 
wave of the Panel Study of Income Dynamics, find that female educational attainment, 
but not male, in the U.S has been systematically affected by the sex composition of 
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siblings. Their estimation shows that women who grew up with a sister received less 
education than women raised only with brothers. Based on their findings, they tend to 
emphasize the gender role and school-based explanation of the sibling sex 
composition effect. However, using the 1993 wave of the National Longitudinal 
Survey of Youth, Kaestner (1997) finds for whites and Hispanics that educational 
attainment is independent of sibling sex composition. He reveals that both black 
teenagers between the ages of 15 and 18 and black adults who grew up with a sister 
receive more education than those without a sister. In addition, he concludes that the 
existence of a sibling sex composition effect among black families is not due to any 
restriction in family resource allocation; and a lack of a significant sibling sex 
composition effect among child samples is strong evidence against the gender role 
and school-based hypothesis. Hausner and Kuo (1998) find negative effects of the 
number of siblings on educational attainment, whereas they find no evidence that 
sibling sex composition affects educational attainment among women. Bauer and 
Gang contribute to the discussion by addressing the role of sibling sex composition in 
educational attainment in Germany and find that educational attainment is 
independent of the sibling sex composition. 
1.3 Educational inequality 
Empirical evidence from several Western countries suggests that children of 
high-income, well-educated parents are more likely to go to university, and also spend 
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more school years in education. The reasons for the inequality may be many. For 
example, high-income families are not bound by credit constraints and can afford to 
invest more in their children's education up to the optimal level. Also, highly educated 
parents may prefer to invest in education and may be in a good position to do so. That 
disparity in educational attainment is determined by the parental investment has been 
pointed out in a great number of studies (see, e.g., Becker and Tomes 1986; Haveman 
and Wolfe, Vyverberg 2001; Kim, 2001). Most of these find strong positive 
relationships between parental investment and educational attainment, although 
different conclusions have been drawn about the causality, and possible policy actions 
that could increase educational equality. Becker and Tomes (1986) and Plug and 
Vijverberg (2001) claim that the major reason for educational inequality is that poorer 
parents are credit constrained, and thus cannot afford to invest as much in their 
children as better off parents. If this is true, cash transfers to parents would remedy 
inequality, especially in countries where high tuition fees are charged for education 
beyond compulsory schooling. Heckman (2000), Cameron and Heckman (2001) and 
Lefebvre and Merrigan (1998)，on the other hand, suggest that it is not income per se 
which makes children of low-income earners achieve less in terms of human capital, it 
is parental ability and education which is crucial. Parental education has a positive 
effect on both income and children's educational attainment, hence the positive 
correlation. If this is the major cause of educational inequality, cash transfers to poor 
families would not help, but there is a need for long-term solutions, which affect the 
family's situation. 
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As a rule, policy-makers consider as undesirable both the large dispersion of 
schooling across social groups and the great extent to which the social background 
influences the allocation of schooling to individuals, and they aim at reducing them. 
Many of them take the view that the development of free mass education reduces 
between-status differentials in costs of education, and they argue that the effect of 
parental status as a determinant of educational outcomes will decline with the 
industrialization of the society. However, rising average years of schooling may not 
imply any reduction in the variance of total years of schooling. Neither will the 
development of the society necessarily yield a weakening influence of parental status 
on educational attainment. 
The twentieth-century cross-cohort trends in educational inequalities in the 
United States have been characterized by few changes in the effects of social 
background on total years of schooling (see Duncan 1965, 1967, 1968; Hauser and 
Featherman 1976). However, Mare's (1981) analyses of trends in the United States 
have shown that behind the stable effect of socioeconomic background on years of 
schooling, we can observe a combination of 1) cross-cohort improvements in the 
chances of everyone progressing to the higher levels of education; and 2) cross-cohort 
increases in the importance of background in the allocation of places in those levels of 
education where places remain relatively scarce. In the Philippines, a developing 
country, Smith and Cheung (1986) showed some decline in the effect of parental 
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status on years of schooling across cohorts. At the same time, a study that compared 
the effects of father's education and occupation on son's level of education across four 
Brazilian cities, which were characterized by varying levels of development, found no 
evidence of a decrease in the influence of parental status (Holsinger 1975). More 
recently, Goux and Maurin (1997) and Thelot and Vallet (2000) examined whether the 
effect social inequalities on the allocation and distribution of places at school has 
decreased over time. These authors conclude that the effect of social inequalities in 
France, as in many other countries including Germany (see Shavit and Blossfeld 
1993), have not decreased over time. 
1.4 Education in China 
From a long time after the founding of the People's Republic of China, 
government treated education as the strategic foundation for national development 
and increased expenditure on expanding mass education. Since 1978, China's 
economy has been growing rapidly, and the labor market prefers skilled and educated 
workers. Educational qualifications carry growing weight in determining career 
success and earnings. Hence the return to schooling in urban China has increased 
substantially, from 3.8% to 11.7% over last 14 years. The standard theory of human 
capital implies that higher returns to schooling should encourage investment in 
education. Nevertheless, at the same time the tuition fees of colleges in China have 
doubled from the early to the late 1990s. Beyond the 9-year compulsory education, 
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Chinese students (and their families) bear an increasing share of the costs of education. 
In the past few years, in an attempt to raise more fimds for schools, school 
administrators have asked parents to pay many kinds of school fees, and these fees 
have become burdensome to many parents. Although the average total years of 
schooling in urban China increased stably from 11.9 years to 13.7 years across a 
succession of cohorts bom between 1962 and 1981, the years of expansion in public 
education, the variance in levels of schooling is not declining. It is not true in China's 
case that as long as the pie is growing larger, how it is sliced becomes less and less of 
an issue. The remarkable fall in family size might due to the official one-child policy. 
In 1988, 57.8 % of families were single child families, and the proportion had 
increased further to 88.3% in 2001. The single child families are predominantly in 
urban China. Since late 1980 in cities, mean years of schooling for females have 
exceed those of males. The historic advantage enjoyed by males in education has 
recently been reversed. 
Even thought there have been profound changes in the Chinese economy, in 
family structure, and in institutions including the educational system, there has been 
little research on the disparity of educational achievement over extensive regions in 
China. Existing studies do not include a thorough investigation and a complete 
characterization of sibling composition with respect to sex and spacing in China, even 
though there has been an increasing fascination in recent studies with the ftmction of 
size of sibling groups, their sex composition, and the position of individuals within 
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them. In spite of a growing body of social and economic research on intergenerational 
mobility in schooling and educational inequality across social groups since the 1970s， 
most of the available information is limited to the democratic market societies of 
Western Europe and North America. 
1.5 Objectives of this thesis 
This thesis has three major purposes: 1) to explore the role of family 
socioeconomic status - parental education, income and occupation — in children's 
educational attainment by gender, family size and family wealthy status; 2) to 
investigate the relative importance of the socioeconomic indictors of family in 
causing the variation of schooling achievement of children, and the changes in their 
respective contributions to the disparities in schooling across generations bom from 
1962 to 1981; and 3) to examine the relationship between sibling sex composition and 
educational attainment by gender and family size and test some specific hypotheses 
related to the causes of sibling sex composition effect. 
I will extend a model introduced by Nordblom (2003), which is a modification of 
the wealth model developed by Becker and Tomes (1976) and Behrman et al. (1995), 
where altruistic parents are concerned with the wealth, or consumption possibilities, 
of their children. In this model, children's educational attainment is assumed to be a 
positive function of public education, parental human capital and parental investment 
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which is a complement to public education because the elementary and 
lower-secondary schooling are compulsory and publicly provided free of charge in 
China (although nominal amounts of other fees are charged to support non-personnel 
school expenditure, it is quite a minor part of educational cost). Data from the Urban 
Household Survey of China 1988-2001 will be used to demonstrate empirically the 
association of family investment and children's human capital accumulation derived 
from the model. The variance decomposition method adopted by Chiswick and 
Mincer (1972) will be applied to explore the relative importance of family factors and 
impacts of their changes in contribution to educational inequality, beside their 
contribution as a whole. Based on our theoretical analysis and empirical results, we 
expect to suggest some solutions for reducing the educational inequality in China. 
The mixed findings in the effect of sibling sex composition pose a genuine 
empirical puzzle. In an effort to solve it, we look closely at the analysis by Butcher 
and Case (1994) and carry out a similar analysis in the case of China. Specifically, we 
will address the questions whether there has ever been measurement of the effects of 
sibling gender composition on schooling achievement of people aged between 20 and 
39 in each survey year by gender and family size. I also follow the work of Kaestner 
(1997) in adding an interaction term between measures of sibling sex composition and 
family resources to test the hypothesis suggested by the family resources allocation 
hypotheses. The number of brothers and sisters are used in this study as another 
measure of sibling sex composition to compare the different effects of an additional 
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brother and an additional sister on the educational attainment of children. 
1.6 Formal education system in China 
In studying schooling attainment, we first need to gain a general picture of the 
educational system in China and its financing over the past twenty years, because 
there has inevitably been an impact of institutional and economic changes on 
educational attainment. The education reform of 1985 stipulates a policy of nine-year 
compulsory basic education starting at age 6 or 7 and including primary school and 
junior high school. Students in basic mandatory education do not have to pay tuition 
fees, but they have to pay nominal amounts of other school fees to support 
non-personnel school expenditure. After the nine-year basic education, junior high 
school graduates at the age of about 16 years face an institutional sorting progress—-a 
separating of the stream----that profoundly affects their future educational and 
occupational opportunities. Depending on their stated preferences, they will gain 
access either to academic senior high schools of varying selectivity and quality, or to 
vocational schools that vary a great deal in their selectivity, in the types of vocational 
skills the seek to impart, and in the level at which their graduates can expect to enter 
the labor force. Academic senior high schools mainly provide college preparatory 
training. After a completed academic senior high school education (3 years) or a 
completed vocational education (4 years), students are either selected to enter college 
or university at the age of about 19 or 20 according to their performance in the 
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national college entrance examination, or they have to exit from the educational 
system. College (3 years) and university (4 years or more) are the highest educational 
levels in China. Over the last two decades, there has been a gradual economic 
transformation from a centrally planned to a market oriented economy in China. The 
financing of education has moved away from a centralized system to a decentralized 
system where the sources of funding for compulsory schooling is sought by the local 
government, but post-compulsory education depends much more on students' tuition 
and school fees. The average tuition and school fees for a college student were about 
3300 Yuan per year in 1998. By 2003, the figure had risen to about 6000 Yuan per 
year. 
1.7 Thesis structure 
The rest of the thesis is organized as follows. Chapter Two reviews the relevant 
literature on the application of mainstream economic theory to the issues of the 
determinants of schooling dispersion, the effect of sibling sex composition, and the 
trends in the effects of family background on educational attainment. The core of 
Chapter Three is an introduction to the modified Beckerian model of investment in 
education and its implication about educational inequality as well as sibling sex 
composition effect, and the variance decomposition method. Chapter Four presents a 
description of the sampling frame and some characteristics of the sample. In Chapter 
Five, the data are used to explore the significant issue of education in urban China. 
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First, the regression functions are estimated by pooling and then separately for a 
succession of cohorts. Second, estimated results are used to decompose, aiming at 
analyzing the relative importance of each family background as determinants in 
schooling inequality as well as their changes across time. Third, in order to address 
the sibling sex composition effect on educational attainment in China, estimates 
adding measures of the sibling sex composition effect is analyzed. Chapter Six draws 
some conclusions from the findings and offers some suggestions on educational 
policy. 
14 
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Chapter 2 Literature Review 
2.1 Literature Review on Determinants of Education: The Theoretical 
Framework 
The past quarter century has seen a growing body of social science research on 
the processes that explain why some children achieve success of schooling in young 
adulthood while others do not. Most of the earliest explorations of this issue were 
empirical analyses by sociologists, the contributions of economists have come later. 
Relative to the earlier work, the economic studies are distinguished by attention to 
more formal models of this attainment process. 
From the outset, economists have viewed the process of children's educational 
attaiimient to be an aspect of the theory of family behavior. The family is viewed as a 
production unit which employs real inputs in order to generate utility for its members. 
Adults in the family (typically parents) make decisions regarding the generation of 
family economic resources; they also determine the uses, for example, consumption, 
asset accumulation, or investment in children, of these resources. Parents make a 
variety of other choices such as fertility, location, and family stability that both 
influence the returns to productive efforts and directly affect the well-being of 
members of the family. The amount of family resources allocated to children, the 
nature of these resources, and the timing of their distribution influence the educational 
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attainments of children in the family. Children are also affected by choices make 
parents regarding such thing as the number of their siblings, the type of neighborhood 
in which they grow up, and the number of location moves and family structure 
changes. The most full-bodied statement of this model is in the work of Becker, in 
particular Becker and Tomes (1967, 1981，1986). In this framework, children begin 
life with a genetic endowment transmitted by their natural parents, apart from any 
decisions by parents to alter the endowment. The transmission of the endowment (and 
in some versions the augmented or eroded endowment) is described by a Markov 
process, in which the degree of "inheritability" is taken to be greater than zero, but 
less than one. On average, parents with levels of educational attainment far above the 
mean will produce children who attain high levels of schooling, but not so high 
relative to the mean as those of the parents. By much the same process, children also 
inherit cultural endowments, for example, a commitment to learning or musical skills. 
These "inheritances" translate into human capital, and into earnings when rented on 
the labor market. 
Parents care about the educational success of their children, and can influence 
their human capital by making "expenditures" on their skills, health, learning, 
motivation and many other characteristics. These expenditure depend on parental 
preferences, income, and fertility. Parents can also affect the economic position of 
their children by transferring gifts or bequests to them. 
16 
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While Becker and Tomes' framework provides testable hypotheses regarding the 
effects of a few of the family-based determinants of investments in children, it yields 
little empirical guidance beyond this (Arthur Goldberger and Becker, 1989). Arleen 
Leibowitz (1974)，building on this general framework, presents an economic model of 
the process of children's attainments with additional implications for empirical work. 
In this model, the genetic endowments of parents (e.g. their abilities in a number of 
dimensions) are to some extent passed along to children via heredity. The abilities of 
parents and their educational choices jointly determine the level of family income and 
quantity and quality of both time and goods inputs or family investment that parents 
devote to their children. Children's ability and the levels of parental income and home 
investments in time and goods determine the schooling attained by children and 
through schooling, the level of post-school investment. Given the abilities, then, 
parents make a wide variety of decisions including parental schooling, work effect, 
consumption, time allocation, and bequests that are expected to be related to 
children's schooling outcomes and labor market attainments. 
Theories with perspectives on the determinants of children's schooling 
attainments have emphasized the role of parental (or family) circumstances and 
choices, often to the neglect of other important considerations. A more comprehensive 
framework would view the attainments of education as dependent on three primary 
factors: the choices make by the society (or government) that determine the 
opportunities available to both children and their parents, called "public investment in 
17 
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children"; the choices made by the parents regarding the quantity and quality of 
family resources devoted to children, called "parental (private) investment in 
children"; and the choices that children make given the investment in and 
opportunities available to them. 
In such a framework, society (government) employs a wide variety of policy 
instruments such as taxing, spending, and regulatory policies, judicial 
pronouncements, moral suasion in setting the basic environments within which 
families and children make their choices. All of these investments entail both costs 
and benefits, and government can be viewed as choosing among these options in order 
to maximize its objective (e.g., the collective well-being, equality) subject to both 
economic and political constraints. Coleman (1988) emphasizes the potential role of 
"social capital" in children's educational attainments. In his view, social 
(governmental) organizations can create a structure of support, trust, expectations, and 
nurture based on the character of social relations that contributes to children's 
schooling achievement apart from more explicit and measurable inputs such as 
resources or personnel. Government's investment in children can be viewed as 
indirectly affecting children's attainment through its effect on the level of parental 
investment. 
The choices made by parents also influence how children develop, and the level 
of educational attainment. Parents have objectives, just as do governments. In making 
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choices that reflect these objectives, subject to their resources and other constraints, 
families make decisions concerning household size and structure, consumption levels 
and saving, work and leisure, and the allocation of income and time. Even more 
basically, disciplinary, nurturing, and expectational environment in which their 
children are raised. Taken together these choices determine the level of "parental 
investment in children". 
The maximizing framework that underlies decisions made by society 
(government) and parents that affect children's success applies as well to the decisions 
made by children themselves. In this view, children are also decision makers seeking 
to make themselves as well off as possible. It is presumed that they have weighed 
carefully the benefits and costs associated with the options available to them, and 
have made the choices which we observe, given their resources and the constraints 
that they faced (Haveman and Wolfe, 1995). 
This more comprehensive economic framework reflects a choice-based view of 
the world: governments, parents, and children all have their own utility functions and 
resources constraints, and they make choices that best serve their interests in light of 
these. The choices make by society (government) and parents relate to investments 
made on behal f of children; only the choices made by children themselves reflect their 
own utility functions and constraints，and these choice determine the investment they 
make in themselves. 
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To sum up, society (government) acts first, making some public investment in 
education in which both parents and children operate. Given the environment set by 
government, parents choose how much to investment, for example, given their income, 
they decide how much income to devote to their children. They also make decision 
based on their preference or own interests, which also affect their children's schooling 
outcomes. Finally, given their own talents, the resources that have been invested in 
them, and the incentives that they confront, children make choices about their 
education. 
2.2 Literature Review on Determinants of Education: The Empirical 
Evidence 
Hauser and Daymont (1977) analyze the years of schooling completed based on 
the Wisconsin high school senior sample by an equation that includes family income, 
parents' education, father's occupation and a farm background dummy. They found 
that each year education of fathers has a coefficient of 0.10，while the coefficient of 
mothers' education is 0.085; the occupation scores of father's coefficient is 0.010; 
each dollar of parental income has a coefficient of 0.0056. The also present an 
equation in which they add the person's score on the Henmon-Nelson mental ability 
test. Its inclusion reduces the father's education, mother's education, father's 
occupation and parental income coefficient to 0.0695，0.0542，0.076 and 0.0042 
respectively. In either case a one standard deviation increase in parental income leads 
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to about a 2 percent rise in years of schooling and the elasticity with respect to 
parental income is about 3.5 percent. 
Behrman, Pollak and Taubman (1989) based on data of Panel Study of Income 
Dynamics in US find that while controlling for father's and mother's education, the 
log of years of school completed has an elasticity of about 0.8 respect to the log of 
parental earnings. The one more year schooling in fathers' and mothers' education 
increase 0.11 and 0.13 year of their children's schooling attainment respectively. They 
also use school grades as a measure of endowments and parental education and 
income measured when the child was about age 20. The log of years of schooling 
reduced-form equation, which are an approximation to a more general model, has a 
highly significant coefficient (elasticity) on the In of parental income of 0.07. 
Shaw (1982) uses the National Longitudinal Studies of young and middle-aged 
women to examine the high school completion record. She finds that being in a 
single-parent family and having low family income reduces the probability of a 
daughter completing high school. The coefficient for parental income is -0.07 and 
-0.11 for whites and black, respectively. Alvin and Thornton (1984) examine 
educational attainment and other measures of educational achievement in a sample 
from Detroit that collected data over an 18-year period (since birth) with periodic 
remeasurement of family background. Parental education when the child was 4 has a 
positive impact on education with coefficient of 0.162 and has a substantial increasing 
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effect with a coefficient equal to 0.231 on education when the child is 15. Parental 
income when the child in early stage has a significant positive impact on education 
and has a smaller impact (still significant) on education than when the child was older 
(coefficient changes from 0.193 to 0.072). But the father's occupation is always 
insignificant. 
Datcher (1982) uses on data from Michigan Panel Study of Income Dynamics, 
estimates the effects of family background and community on years of schooling and 
finds that, for Black, the coefficients of fathers is 0.172, whereas, the mothers' 
education is not significant with a coefficient equal to —0.019; parental family income 
has insignificant effect on Black's education with a coefficient of-0.047; for White, 
both fathers' and mothers' education have significant impact on children's education 
with coefficients of 0.085 and 0.098 respectively; parental family income also hasn't 
significant impact on education for White. Hill and Duncan (1987) use the same data 
as Datcher find the same pattern except the total family income has significant 
positive impact on both White and Black. Behrman and Wolfe (1984) explores the 
role of family background in determining socioeconomic success for females within a 
developing country context using data collected in Nicaragua. The coefficient of 
father's schooling is 0.20, smaller than that of mother's schooling with a coefficient 
equal to 0.37. 
Krein and Seller (1988) base on data from National Longitudinal Survey of US 
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examines the effect of living in a single-parent family on educational attainment by 
gender and race. They found that for White, the significant mother's education is lager 
for women (0.202) than for men (0.167), while the impact on Black's education for 
women (0.154) is smaller than for men (0.195). Father's education has significant 
effect on White children's schooling years for both female and male with coefficients 
equal to 0.143 and 0.124 respectively. Whereas, education of fathers has insignificant 
effect on Black children's schooling achievement. The impact of family income is 
only significant for White male children with a coefficient of 0.576 xiO"^ 
Parish and Willis (1993) examine how parents choose to invest in sons' versus 
daughter's education using data from the Taiwan Women and Family Survey. Their 
find supports economics models of the family in which attempts by altruistic parents 
to finance optimal investment in their children's human capital are frustrated by credit 
constraints. Mother's education on schooling attainment for the women bom during 
1970s is significant positive with a coefficient of 0.13. Father's education has more 
profound impact on female children's schooling with a coefficient of 0.22. Both 
father's occupation and income has significant positive effect for women of the 
cohort. 
Knight and Shi (1996) examine the determinants of educational attainment in 
urban China by using the 1988 national household sample survey designed and 
conducted by the Institute of Economics, Chinese Academy of Social Sciences. They 
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find that the educational attainment of parents does indeed assist the education of their 
children, and that there are often increasing marginal returns to parental education. 
And the education of father is more important than that of mother's to children's 
education irrespective of gender with a coefficient of 0.14, comparing to the 
coefficient of mother's education 0.10. The coefficient of provincial income per capita 
in their estimates is 0.0005 and significantly important to the educational enrolment of 
children in urban China. 
Broaded and Liu (1996) analyze the role of family background on the children's 
schooling academic performance in China (Wuhan city). They report that family 
background characteristics have a substantial influence on children's educational 
attainment especially parents，education although the variance in schooling outcomes 
that can be attributed to the main family factors is no more than 15%. With a father 
having college degree greatly improve children's probability to go to senior school by 
570/0�But they found that parents' occupations make little difference in children's 
school outcome. 
Cameron and Heckman (1999) estimate a dynamic model of schooling 
attainment to investigate the sources of discrepancy by race and ethnicity in college 
attendance using National Longitudinal Survey of Youth data. In the college entrance 
conditional on high school completion regression, the coefficient of family income in 
10,000 dollar is 0.032, and the coefficients of father's and mother's completed 
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schooling are significant 0.031 and insignificant 0.002 respectively. 
Acemoglu and Pischke (2001) exploit the changes in the distribution of family 
income to estimate the effect of parental resources on college education using the 
three longitudinal surveys of high school leavers sponsored by the US National 
Genter for Education Statistics, The National Longitudinal Study of the High School 
Class and the High School and Beyond Survey. Their estimates suggest large effects 
of family income on enrollments. For example, they find that a 10% increase in 
family income is associated with a 1.4% increase in the probability of attending a 
four-year college. 
Lauer (2003) analyses the impact of family background, cohort and gender on 
educational attainment in France and Germany based on data from German 
Socio-Economic Panel and Formation et Qualification Professioimelles survey for 
France. The author finds that in spite of huge differences in the family background 
and cohorts, France and Germany prove surprisingly similar. In Germany, both 
mother's education and father's education has significant impact on determining 
children's highest schooling attainment. The effect maternal schooling is slightly 
bigger than that of paternal. Father work as a senior manager has substantial impact 
with coefficient equal to 0.64 on children's schooling outcomes. In France, the effect 
of father's education is more significant than mother's education and also the senior 
manager father has large positive impact (coefficient is 0.55) on children's education. 
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To sum up, in general the effect of parental education on children's schooling 
achievement is positive no matter significant or not. And whether the education of 
mother is more important than father's is uncertain. Family income also commonly 
has positive impact on schooling attainment of children although it can be significant 
and insignificant. The effect of parental occupation is inconsistent in these literatures, 
under some conditions, its impact is substantial and in other situations it is negligible. 
Although each factor has significant impact on education attainment, measures of 
parental economic position and educational status appeared to explain only between a 
quarter and a third of the variance of years of schooling achieved both in developed 
and developing countries. 
2.3 Literature Review on Inequality of Education: The Trend 
In the early literature, the outset of inequality of education research is Masters 
(1969)，s article, in which the author takes an attempt to estimate the degree of 
inequality of educational opportunity at the secondary school level. Data from the 
sample of the 1960 Census are used and the author finds that for children whose 
parents have little education or income, the probabilities of falling behind in school or 
dropping out are more than 20 times greater than for children from well-to-do families 
where both parents have graduated from high school. In their investigation, equal 
educational opportunity is defined as a situation in which each individual's chances of 
achieving his goals in educational attainment depend only on his own inherited ability 
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and are unaffected by his parents' income, education and occupation. The more the 
family background directly contributes to the variation of individual educational 
attainment, the higher the degree of inequality in terms of education in a society. 
Thereafter, most research on educational inequality emphasizes the trend in 
educational inequality and regards it as a measurement of social mobility. Concerning 
the trend in the effects of family background on educational attaiimient, different 
theories rise and make different prediction on the direction of the change regarding a 
society's situation. 
Theories of economic development and social change that emphasize the 
importance of human capital and meritocracy stress that the role of education 
increases in importance as a society industrializes (Browman and Anderson 1963, 
Lenski 1966; Smelser and Lipset 1966; Treiman 1977). Education as vehicles for 
social mobility, changes from serving a small privileged elite to training workers and 
distributing them among jobs when educational systems expand in industrial societies. 
Assumptions about meritocracy and human capital indicate that as a society 
industrializes, overall education levels will rise and the effect of parental status as a 
determinant of educational outcomes will decline (Treiman 1970). This is because 
mechanization of agriculture, concomitant urbanization, and the development of free 
mass education reduce between-status differentials in both the “value of children" and 
the costs, direct and indirect, of their education. In addition, the ability and the 
determination necessary for success in a "contest-mobility" system of education 
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(Turner 1960) are only loosely determined by family background and resources. 
Cultural reproduction theory, on the other hand, argues that in modem societies 
cultural resources keep more of their original importance because parents still look for 
ways to transfer their positions to their children, and can no longer rely on the power 
of their financial advantages. In industrialized states, it is likely that the impact of 
material conditions on educational opportunity and mobility processes is smaller than 
in developing societies. Education has been made free of financial cost, so material 
aspects of family status should not play a direct role in determining educational 
opportunity. Indirect cost, or opportunity cost, cannot play a large role either, because 
a system of scholarships was established in order to support students of parents 
without sufficient financial resources. There is skepticism about the possibility of 
f inding any attenuation in the effects of family background on educational attainment 
in a developed society. 
Empirical evidence concerning the trend of family factors' impact on educational 
disparity runs contrarily since 1970s. Research on social stratification in the United 
States emphasizes the stability of the process of stratification in general and the 
effects of parental socioeconomic background on the schooling of offspring. Duncan 
(1965, 1967), Hauser and Featherman (1976) find that the effects of father's schooling 
and occupational standing upon how far children go in school apparently change very 
little over cohorts bom during the first half of the twentieth century. Bowles (1972) 
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concludes that substantial inequality of economic opportunity exists in the United 
States and that the educational system is a major vehicle for the transmission of 
economic status from one generation to the next. 
Mare (1981) shows the effects of parental socioeconomic characteristics on 
highest grade of formal school completed are stable over cohorts bom during the first 
half of the twentieth century. He distinguishes two conception of inequality of 
education. One is the dispersion of the schooling distribution, that is, the variance of 
the marginal distribution of schooling. The other is the extent to which, for a given 
degree of dispersion of the schooling distribution, some sociodemographic groups are 
allocated more schooling than others, that is, the association between educational 
attainment and other social status. But he demonstrates that behind the stable trend, 
the fact is that the growing dispersion of education across social statuses is 
counterbalanced by an increase in the importance of background in the allocation of 
those levels of education that remain relatively scarce. 
For other prominent industrial societies, for example Britain, Halsey, Heath, and 
Ridge (1980) find that social background remains a strong determinant of educational 
achievement. However, in Hungary, Simkus and Andorka (1982) state that 
educational system changes appear to demonstrate the effectiveness of both the 
elimination of a class-based structure and a means of substantially reducing 
socioeconomic inequalities in the allocation of schooling. In a study of educational 
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attainment across cohorts, Shavit and Blossfeld (1993) find a decline of the impact of 
father's occupational status on sons' educational achievements in the US, whereas the 
opposite trend is observed in other countries. Eijck and Graaf (1995) use data from 
the Social Mobility and Life History to investigate the impact of family structure on 
educational attainment and their funding states that children from small families will 
have benefited more from educational expansion than children from large families. As 
a consequence, the negative effect of family size will increase over cohorts. In 
addition, they show that father's education if far more important than father's 
occupation. In the Hungary, parental education is more influential across cohorts than 
economic resources. 
In the past decade, Goux and Maurin (2000) examined whether social 
inequalities at school have reduced over time. These authors conclude that social 
inequalities in France like in many other countries have not reduced over time. 
Checchi, Ichino and Rustichini (1999) provide evidence that Italy, compared to 
United States, displays less income inequality, but also less intergenerational upward 
mobility between occupations and between education levels. The inspection of these 
transition probabilities clearly suggests that the opportunities of obtaining a college 
degree are more unequally distributed in Italy than in the US, even if Italy experiences 
a more substantial increase of the proportion of college graduates from one generation 
to the other. Lauer (2003) finds that family background plays a more important role 
for children's educational prospects in Germany than in France. 
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However, there is little evidence from developing countries. In Brazilian, 
Holsinger (1975) finds the education expansion and industrialization yield no 
evidence of a weakening in the influence of parental status. However, for another 
industrializing country, Smith and Cheung (1986) find that as expectation of the 
functionalist interpretation, the effects of family background on education will decline 
over time is being realized in the Philippines. 
2.4 Literature Review on Effect of Sibling Sex Composition on 
Educational Attainment 
In a recent article, Powell and Steelman (1989) examine whether sibling sex 
composition affects parents' contribution to a child's college education. These authors 
found that an additional brother in the family reduces the probability that parents 
contribute to their daughters' education by approximately 5 percentage points. 
Thereafter, Butcher and Case (1994) investigated the effect of sibling sex composition 
on the educational attainment of men and women bom between years 1920 and 1961 
using the 1985 wave of the Panel Study of Income Dynamics. Their results indicate 
that sibling sex composition had no effect on the educational attainment of men, but 
among women, those who grew up in household with a sister obtained less education 
than women raised only with brothers. They tend to emphasize the classroom 
instruction function as the cause of the sibling sex composition effect Butcher and 
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Case also present evidence that the impact of sibling sex composition on the 
educational attamment of women has decreased over time. However, using the 1993 
wave of the National Longitudinal survey of Youth, Kaestner (1997) find basically no 
effect of sibling sex composition on the educational attainment of white males or 
females, although among black adults, those who grew up with a sister, or who had 
relatively more sisters, had greater levels of educational attainment than black adults 
with no or fewer sisters. His tests to differentiate the potential causes of a sibling sex 
composition effect suggest that the little effect of sibling sex composition not due to 
family income or classroom instruction hypothesis. For black teens between 15 and 
18, those grew up with sisters had higher educational achievement levels than those 
who grew up with brothers, Hausner and Kuo (1998) using three large U.S. surveys, 
the 1973 Occupational Change in a Generation Survey, the 1986 and 1998 Surveys of 
Income and Program Participation, and the 1989 National Survey Families and 
Household, find almost no evidence that the presence of sisters or the share of sisters 
in the sibship has affected women's schooling in the U.S. during last century. 
Moreover, they find no evidence that the effect of the number of sisters on educational 
attainment differs systematically from the effect of the number of brothers. Regardless 
of gender and regardless of year of birth, each additional child in a family leads to a 
modest reduction in educational attainment. These results are quite different from 
some Asian societies, where there is a strong preference for sons. The new line of 
research has offered suggestion that having more brothers hurts women's educational 
attainments in Taiwan experiences (Parish and Willis, 1994). For developing countries 
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such as Ghana, sibling composition effect are also found (Garg and Morduch, 1998). 
2.5 Literature Review on Educational Investment: Public (government) vs. 
Private (parents) 
During the post-World War II era, many western governmental policies have 
often been based on the idea that (in the absence of government action) access to 
college and, to a lesser extent, high school education may be limited because of 
liquidity constraints. For example, in US, the federal and state and local governments 
have instituted a number of policies to overcome these constraints. These policies 
include the Basic Opportunity Grants, loan grograms that have been issued at or 
below market interest rates, the expansion of state-supported colleged that charge 
below-market tuitions rates, and the inception and expansion of local community or 
county colleges that also charge below-market tuition rates. 
While there may be noneconomic reasons that explain these actions, economic 
reasons, that rely on differences between private and social costs and benefits, can 
also be advanced. These include: 1) wiser societal choices made by more educated 
society; 2) recoupment of social costs from higher tax revenues; 3) the reduction of 
private risks from lending arising from the pooling of risks thereby making the social 
supply of fimds cure available to all individuals at the social discount rate; 4) state and 
local economic development. The third reason implies that in the absence of 
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governmental initiative some children would be restricted from achieving their 
socially optimal amount of education because parents' income and wealth limit their 
children's choice. Becker (1976), Behrman and Taubaman (1985) argue that 
governmental policy to reduce private borrowing costs to the level of social costs 
reduces inefficiency while increasing equity, a rare result in the realm of economics. 
On the contrary, there is also substantial empirical evidence that emphasis the 
parental investment within families. They recognized that the parental (or private) 
investments are not negligible even in industrialized countries. Haveman and Wolf 
(1995) review and compare some empirical evidence, and conclude that, in the US, 
parental investments are almost twice the public investments. Also in Sweden with its 
large public sector, Klevmarken and Stafford (1999) observe a similar pattern. 
Heckman (2000) argue that learning starts before formal education begins, and that 
policies directed to families with pre-school children may therefore increase 
children's human capital more than further schooling investments later in life. 
Parental transfer resources to their children by family investment, but there is 
also a possibility to transfer physical assets, something only rich parents can afford. In 
line with the results of Becker and Tomes (1976，1986) and Behrman et al. (1995), 
Nordblom (2003) finds that the credit constraints, which prevent poor parents from 
transferring optimal parental investment, create an inefficient accumulation of human 
capital, an inefficiency which can by remedied by cash transfer, or, as the author 
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shows, by a lump-sum pay-as-you-go system. However, ceteris paribus, a child with 
high ability parent will always have a higher educational attainment than a child with 
a low ability parent, irrespective of cash transfers. This problem could instead by 
mitigated by education directed towards the least educated parents. Although studies 
have shown that the returns to such investment are small in terms of earned income, 
there would be spill-over effects to the next generation, which is also empirically 
recognized by Lefebvre and Merrigan (1998), who use Canadian data and conclude 
that good schooling for young women could be decisive for the next generation. 
2.6 Literature Review on Determinants of Education: Family Background 
vs. Ability 
The important role of family factors has long been recognized, and it has been 
modeled adequately since the 1960s in last century. The Wisconisin model of 
educational attainment and structural models inspired by it stress the twofold 
importance of family factors (Sewell, Haller and Portes, 1969; Sewell and Hauser, 
1975). In the early phase of educational careers family factores have a major impact 
on the development of those cognitive skills (commonly labeled as ability) that are 
rewarded in the further development of the educational career. Boudon (1974) label 
this the "primary" effect of social stratification on educational inequality. 
But children apparently need more than just ability to perform well at school. 
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After the early period to perform well at school. After the early period of educational 
socialization the influence of the origin (the effects of family factors) becomes partly 
indirect by way of the effects of abilities on grades, enrollment and educational 
attainment in general. However, structural models also have displayed significant 
direct effects of family on educational outcomes after ability has been taken into 
account. This Boudon records as the "secondary" effect of social stratification on 
educational inequality. 
After Blau and Duncan's monograph The American Occupational Structure 
(1967) had been published and the strength of family effects on educational outcomes 
had been established, American researchers tried to incorporate indicators of 
inequality in talent in to their models (Duncan, Featherman and Duncan, 1972; Sewell 
and Hauser, 1975; Jencks et al.，1972 and 1979). Through path models they 
investigate how far the effects of family factors on educational attainment evaporate 
when talent is introduced. All the American results display strong effects of talent. For 
example, Duncan, Featherman and Duncan (1972) showed that the effects of father's 
occupational status, father's educational attainment and mental ability have 
(standardized) effects of 0.24’ 0.22 and 0.44 respectively on completed years of 
schooling. When mental ability was not included in the model, the effects of father's 
occupational status and educational attainment were estimated as 0.31 and 0.28. This 
makes clear that, although the effect of ability is the strongest, the effects of family 
factors also remain strong: only a fourth of them is mediated by ability. This in turn 
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suggests that the effects of ability on educational attainment are largely independent 
of family background. Jencks and associates (1972) reach the same conclusion. The 
secondary effects of social stratification on educational attainment seem to be larger 
than the primary effects. Mare (1981) showed that effects of social stratification are 
present at all stages of educational careers. At every transition in the American 
educational system there are selection mechanisms with regard to family background; 
parents' education attainments would seem to be chiefly operative. 
For England and Wales Halsey, Heath and Ridge (1980) revealed the strength of 
family background effects of social stratification by showing that pupils from lower 
social strata need a higher score on ability tests to have an equal probability of 
entering higher education that of pupils from higher strata. To prove this, they 
developed models in which curves were estimated similar to economists' indifference 
curves. These show that British grammar school are "indifferent" as between pupils 
with an average mental ability from higher strata and pupil with above average ability 
from lower strata. 
In the Netherlands the transition from elementary to secondary education has 
been intensely investigated (Dronker, 1983; Vrooman and Dronker, 1986). This 
transition is the key one in the Netherland's school system, because type of secondary 
schooling is the prime predictor of highest level of education attained. It has been 
established that about one-half of the effects of family factors on this choice is 
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indirect and can be interpreted by way of ability (the other half is dirct). More recently, 
Belzil (2003) uses a structural dynamic programming model to investigate the relative 
importance of family background variables in explaining cross-sectional differences 
in schooling attainment. The author finds that given scholastic ability, household 
background variables account for 68% of the explained crosse-sectional variations in 
schooling attainments. When the effects of household background variables on ability 
are also taken into account, the percentage raises to 85%. 
To sum up, in research practice the effect of ability on educational attainment, 
and hence Boudon's primary effect, is often perceived as a meritocratic device. The 
effects of measured mental ability on the outcomes of schooling interpreted as being 
fair, while effects from family background are evaluated as being unjustified. 
However, this way of reasoning has its opponents, too, mainly because ability tests, 
like Scholastic Aptitude Tests and other IQ-test, survey largely the same individual 
characteristics that are tested in school examinations and selection processes. The 
content of these tests is strongly confounded with what is learned in schools, and 
relationships have thus a tautological character. Ratings on ability tests might 
therefore be more accurately regarded as interim scores in educational careers than as 
meritocratic predictors of educational outcomes. Of course, this is by no means an 
argument for not including ability test results in models of educational attainment; 
such models provide valuable insights into the development of educational careers 
that cannot be gained when test results are left out of the mode. 
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Chapter 3 Theoretical Framework and Method of Decomposition 
3.1 Modified Beckerian Model on Investment in Education 
Based on the work of Nordblom (2003), I extend the theoretical model of 
with-the-family investment in education foremost developed by Becker (1986, also 
see Becker and Tomes 1979; and Becker 1967, 1981) to the case that there are a 
daughter and a son in one household in which both the mother and father act as if 
were maximizing a single utility function (which would occur if the preferences of 
only one of the parents counted). Compared to the original model modified by 
Nordblom (2003), which only consists a parent and a child, I extend the model by 
involving a parent, a son and a daughter in order to analyze the sibling sex 
composition effect. Let us consider a household, consisting of a parent, a son and a 
daughter, where the former is altruistic towards the latter two, insofar that he includes 
the children's utility from consumption in his own utility function. The model consists 
of two periods. In the first, the parent is middle aged, and the children are young and 
dependent. In the second period, the parent is retired, and the children are middle aged. 
The utility of the parent is then represented by 
t/p 二 w � + � + / " “ 0 + 礼 ( O � 
with subscripts p for parent, s and d for son and daughter, respectively. The 
parent's total utility, Up，consists of utility of consumption in both periods, , 
i = 1,2，and the children's utilities of consumption when adult, U^ (c,) and U^ (c^). 
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Both u and Uj，j = s,d, are strictly concave, twice continuously differentiable, 
and fulfill the Inada conditions. For simplicity, the time preference factor is set to 
unity. The degree of altruism from parent to children is represented by / > 0 for son 
and ^ > 0 for daughter. 
During their active period of adulthood, agents work, and are paid in proportion 
to their level of human capital. The parent's human capital, hp, is given, while the 
children acquire human capital through the public schooling system, parental 
human capital, h^ ，and parental goods investments, q, according to the production 
function 
hj•二 f\K,hp,qj�, j 二 s,d (2) 
which is assumed to be strictly concave. The partial derivatives, 
f . > 0，{i = Aq,〜，力），and the Inada conditions are fulfilled for all inputs. I assume 
that the level of h^  is equal for all children in the economy, so that a higher level of 
public schooling increases human capital for everyone ceteris paribus. Parental human 
capital, hp, could reflect innate ability, as in Becker (1991) or in Becker and Tomes 
(1976, 1986), but could also imply that investment by a highly educated parent is 
more productive than that of a lower educated parent, hp is assumed to vary across 
parents, and thereby parents with different levels of human capital will optimally 
choose different amounts of qj{j = s,d), which represents goods invested，such as 
computers, books and other complements to formal education. All cross derivatives 
are positive, i.e. an increase in one input increases the marginal productivity of the 
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Other inputs c.p. The budget constraints for the parent are: 
=Wp 〜-s-q^ 一 (Id ⑶ 
+ (4) 
In the first period the parent has a human capital endowment, h^. He receives an 
exogenous net-of-tax wage, w^ ’ per unit of supplied human capital h^. Income is 
used for consumption, q，saving, s , and for investment in the children's human 
capital, qj ( j 二 s,d). In the second period the parent uses his savings plus interest 
rate, (1 + r) , for own consumption, ，and possibly a bequest, bj (J = s,d), to the 
children. For convenience, the interest rate is set as a constant. 
When it comes to the children, I abstract from savings, and concentrate on 
consumption possibilities. The children's consumption equals their labor income 
proportional to the achieved level of human capital, h�(J 二 s,d), and possibly a 
bequest from the parent. This bequest is taxable at the rate . Hence it follows that 
二 办“1-、） ⑶ 
+办 “ 1 - r J (6) 
where h j � j 二 s,d) is defined in (2), and Wj {j = s,d) is the children's net-of-tax 
wage rates. Inserting (3)，（4)，(5) (6) into (1) we obtain the parent's maximization 
problem: 
max Up 二 w ( w � A � - s - q ) ^ “Cs(l + r)-b) + yU^ O A + Z?, (1 - r 办+ t,)) 
(7a) 
s.t. q . > 0 , b j > 0 { j ^ s , d ) (7b) 
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Due to the Inada conditions I may disregard the inequality constraint regarding 
qj ( j 二 •?，<i) . The non-negativity constraint on bequests, b�>Q {j = s, d)，comes 
from legal restrictions implying that a parent cannot leave legally binding debt to his 
child. Hence, if the parent would rather want to receive a gift from the child, all he 
can do is to abstain from bequeathing. It is actually this constraint which generates 
inefficiency in this model. 
The first-order conditions with respect to qj，b” s which are necessary and 
sufficient for a utility maximum then become 
dU , 
f = 二 0 (8a) 
= (8b) 
询d 
二 - " 2 + K I - 识“ （9a) 
洗s 
^ = (9b) PjT T 
b , > 0 , U = s,d) (10) ] dbj J 
QJJ + = 0 (11) ds 
where m., i = 1,2，denotes the marginal utility of parental consumption in the ith 
period. 
If bj >0 (J 二 s,d), (9a) and (9b) hold with equality. Due to concavity the 
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marginal rate of return on parental investment in children's human capital is 
decreasing, while the return to savings and bequeathing is constant, so the parent will 
only invest in human capital to the point where these marginal returns are equal for 
both children; see point q*j (J 二 s, d) in Fig. 1. Additional transfers to the children 
will be in terms of physical bequests. Combining (8a)- (11) then gives the following 
arbitrage-like condition: 
+ = (10) 
which says that, first, at the optimum, the marginal return from investing one dollar in 
the children's human capital should equal the constant rate of return to saving and 
bequeathing that dollar; second, at the optimum, parent invests in education until the 
rate of return of each child's education is equal, see in Fig. 1. 
Rate of return • I LiL . 
(1 - � ) ( 1 + r) 
q'd ^s q 
Fig.l. Efficient and inefficient human-capital investments from the parent's point of view 
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If the inequality in (9a) and (9b) is strict, we have a comer solution with zero 
bequests, i.e. b�=0 {j = s, d), and the parent only invests in the children's human 
capital. This situation occurs when the parent's marginal utility of consumption as 
retired exceeds the children's weighted marginal utility of the extra consumption 
enabled by the bequest, i.e. when u: > / ( 1 - r J t / ; and u � > ^(l- 'r^)t/^. Together, 
(8a)-(l 1) give the following intuitive condition for the zero-bequest solution: 
+ (12a) 
( l - r j ( l + r ) < > v , 4 (12b) 
i.e. the marginal return from human-capital investment exceeds the constant rate of 
return from bequeathing. In terms of Fig.l, we many think of the zero-bequest 
solution as occurring at a points such as q'^  and q'^  . For given parent the investment 
q’s and q'^ are less than q*, which would be the efficient investment. Hence the 
bequest-constrained parent invests too little in family investment in education. The 
reason for this underinvestment is that negative bequests are ruled out. The parents 
who end up in the comer solution are those who have low levels of human capital, 
and thus receive low earnings, henceforth called poor parents. They would invest 
more if they could share the future return from education with their children, but as 
they cannot force their children to pay them back, bequest-constrained parents will 
instead invest too little. This is the credit constraint effect found in the empirical 
literature by, for example, Becker and Tomes (1986) and Plug and Vyverberg (2001). 
The model thus leaves us two possible solutions, one interior with physical bequests 
> 0, j = s,d) as well as within-family education investment, and one with a 
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binding bequest constraint {bj = 0，j = s,d). 
3.2 Implications of the Theoretical Model 
3.2.1 About the Socioeconomic Status of Family 
The direction of the effects of a number of the variables in the schooling 
investment function can be predicted from the model. In particular, factors that raise 
perceived returns or lower the costs of education also will raise investment in 
education. The human capital of parent ( h � i s one factor expected to be positively 
associated with children's schooling. Educated parents are more able to assist in their 
children's learning, and are also more likely to recognize the benefits of schooling. 
Positive parental schooling impacts are also expected from schooling as a 
consumption good perspective, since better-educated parents are likely to enjoy 
educated children more than less-educated parents; thus mother and father education 
will act as taste-shifters in the schooling investment function. By the comparative 
static analysis for the theoretical model, we also obtained the differentiation of (2) 
respect to h^, which is positive regardless of b�• This implies that in both poor 
{bj =0 , j = s,d) and rich families (both bj > 0 or either bj >0, j = s,d), the 
total effect of parental education on children's schooling is positive. 
Like parents' education, household income will positively influence the 
investment in children's education. Poor families may be unable to afford the direct or 
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indirect costs of schooling and be constrained in their ability to borrow to cover the 
costs. Since wealthier families are likely to be able to pay for schooling and have 
easier access to credit, children from such household are expected to be more likely to 
achieve more educational attainment or stay in school longer. Income will also have a 
positive effect on schooling if education is a "normal" consumption good. The 
predictions can also be confirmed by applying the comparative static analysis for the 
theoretical model. For the poor families, the comer solution system suggests that there 
dqj is a pure income effect associate with an increased parental income, namely > 0， 
j 二 s,d . While for rich families, the interior solution system suggests that increased 
parental income might just increase the bequests that parents leave to their children 
(J?” j = s,d) rather than the goods investment in education (^q” j = s,d). 
3,2.2 About Sibling Sex Composition 
A major role in the derivation of sibling effects on educational attainment is 
played by the credit constrain of the family. If the credit constrain is not binding, i.e., 
bj > 0 (J 二 s,d ), parents invest until the rate of return of each child's education is 
equal to the market rate of interest, i.e., + 二 州；/〜=^dfq, . ^ 也e 
absence of credit constraints, along with no preference for particular gender of 
children, the education of each child in the family is independent of the size and 
composition of its siblings. If, however, a family is relatively poor (bj 二 0’_/ = ) 
where parents cannot finance the unconstrained optimal level of education for each 
child, i.e., q: and q^, resources are allocated according to rates of return on the 
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investments. For example, if the rate of return on educational investments is greater 
for male children than for female children, i.e., w人〉wj?" males will receive 
more of such investments and consequently have higher levels of educational 
attainment than females. This makes the education of each child in the family 
dependent on the size and composition of its siblings. Theory further predicts that in 
families with only daughters, each daughter would receive more resources than a 
daughter in a similar family that had male children when return to education is higher 
for men than for women. In addition, the theoretical model also suggests that the more 
financially constrained the family is, the more likely it is to observe a sibling sex 
composition effect. 
Another way that sibling sex composition may affect educational outcomes 
arises from parental preference to particular gender of children. If parents expect that 
their sons would have a longer and closer relationship with them than their daughters, 
who would get marry and become a house wife in her husband's family, they will 
spend more resources raising sons (or also leave more bequests to sons) than 
daughters even though the rate of return to education is same for boys and girls, i.e., 
w^f^ = wjqd . In families where parents prefer sons, we might expect to see that the 
presence of a brother would adversely affect a girls' education more than the presence 
of a sister. For example, if parents have strong gender-specific preference to sons, 
when an additional sister enters the family, they might leave positive bequests to both 
of daughters; while when an additional brother enters the family, they may leave 
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positive bequest to the son but nothing to the daughter. A girl with a sister might still 
arrive the optimal level of educational investment q] (b^ > 0, equality of (9a) holds 
and gives the arbitrage-like condition as (1 一 r j ( l + r) = w人)，while a girl with a 
brother may be just on the underinvestment level q^ {b^ 二 0，inequality of (9b) holds 
and gives the arbitrage-like condition as (1 - r办)(1 + r) < w^f^^). 
Beyond the underlying causes (intrafamily resource allocations according return 
to educational investment as well as parental sex preferences) suggested by the 
theoretical model, there are quite a few other arguments for the reasons why sibling 
sex composition matters in children's schooling achievement. One of the sources of 
sibling sex composition effects on educational attainment is parental aversion to 
inequality of earnings among their children. If parents have an aversion to inequality 
of earnings among their children, and, as a result, parents do not simply allocate 
resources on the basis of the returns to educational investments, but also with 
reference to earnings equality. Therefore, children whose return on investment is low, 
and who have siblings whose return on investment is high, will receive more 
resources than similar children without such siblings. We can expect that if male 
children are those with high rate of return, and female children those with low rate of 
return, the female children who grow up with brothers will receive more resources 
than similar female children without brothers. 
Another source of sibling sex composition effects on educational attainment is 
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the differences in the costs of raising sons and daughters, such as different costs with 
respect to human capital investments (Butcher and Case, 1994; Strauss and Thomas, 
1995). The "price" of having a daughter may be different than that having a son, 
because girls and boys required different inputs or because they have different 
earnings potentials in their teen years. Daughters and sons would then have different 
effect on the family budget constraint. If the overall cost of raising a daughter differed 
systematically from that of raising a son, educational attainment of both male and 
female children may depend upon the percentage of the female children in the 
household. 
Finally, sibling sex composition effects may arise because different sibling sex 
compositions result in differences in the amount of gender specific traits that a child 
acquires (Butcher and Case，1994). For example, if classroom instruction favors 
masculine trains, girls grow up with brothers may adopt some of the brother's traits 
and receive a more complete education than a girl without brothers. Butcher and Case 
(1994) also hypothesize that the sex composition of children alters the preference of 
parents. "Parents with only one daughter may measure her achievements on the same 
scale used to measure their sons' and may provide her with an equal share of the 
households' educational resources. When a second daughter enters the household, a 
daughter's reference group may change. Parents may group the daughters together 
and apply a different standard for homework, grades, and course loads." According to 
this explanation, a girl with only brothers will receive more education than girls with 
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at least one sister. 
In summary, our theoretical model along with the literature together provides 
several explanations for a sibling sex composition effect on educational attamment. 
The direction of this effect is ambiguous according to different hypotheses. Moreover, 
competing arguments have similar predictions regarding the direction of any effect� 
Which one is the case of China, needs evidences from the empirical study. 
3.2.3 About the Educational Inequality 
The theoretical model also suggests that the level of parental investment in 
education depends on the socioeconomic status of the parents. For example, the rich 
and the poor parent respond differently in terms of children's educational investment. 
The rich parents can choose between transfers in the form of human ( h � a n d physical 
(b j ) capital, but the poor parents are restricted. Because the level of parental 
investment in education depends on the socioeconomic status of the parents, the social 
planner has the opportunity to affect children's human capital in addition to changing 
the public investment in education (Z?。）. If a major aim for the government is to 
increase equality between rich and poor, one important task is the distribution of 
human capital. Then it is of utmost importance to explore what kinds of policies 
increase the level of human capital of the poor relative to the rich. For the poor 
parents who do not leave a physical bequest there might be a pure positive effect of 
income on parental investment in education. It is possible that a reduction in rich 
50 
The Role of Family Background in Children's Educational Attainment in China Chapter 3 
parents’ income does not change their investment in education and just decrease the 
bequests they leave to the children. Thus, it is a chance that the cash transfer in 
expense of the rich might alleviate the inequality of education. 
3.2.4 Supplement 
We should note that parents might have different preference orderings, including 
different preferences for schooling, in which case the assumption of a unique parental 
utility ftinction such as that in equation (1) is invalid. A variety of theoretical models 
of the household that incorporate differing preferences of household members (e.g., 
mothers and fathers) are referred to as collective household model. Collective models 
posit separate utility functions for fathers and mothers. When preferences differ, each 
parent's power in bargaining is a ftinction of income under his or her direct control, in 
particular, including unearned income accruing to the individual, sex- and 
education-specific wage and employment rates, the legal framework and the partner's 
possibilities for remarriage or financial support from relatives. Although to address 
the non-unified preference issues thoroughly is beyond the scope of the thesis, the 
collective models may be helpful in interpreting some of the empirical results of this 
study. 
3.3 Empirical Model Specification 
From the reduced form in our theoretical mode we can see that the level of 
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children's education is determined by parental human capital, h^ ，and parental good 
investments, q, given the public investment in education, h�. Since the level of 
parental human capital is basically dependent on their educational level, children's 
educational attainment may depend on parental education in the end. Family income 
mostly determines parental good investment in children's education, so finically, 
children's schooling achievement is influenced by parental income. Therefore, in fact, 
at last the educational attainment of children is mainly determined by parental 
educational level and parental income. 
In empirical studies, apparently, family annual income is a good proxy for 
current economic status of parents. It straight measures the ability of parents to 
finance the direct and indirect costs of their children's education. Occupational 
situation of the parents also can serve to some extent as a proxy for the financial 
situation. It involves information about the permanent income of parents relative to 
the annual income of parents. And under some conditions, parents' occupation 
position may operate through affecting children's personality characteristics 
appropriate to performance well or not in schooling. However, we should keep in 
mind that, in our Chinese case, the correlation between family income and parental 
occupation is not high (about 0.17). The reason may be that in urban China the basic 
wages are still set by redistributive planning mechanisms rather than by market forces 
so that the occupational prestige score can't match with the income well. Obviously, 
schooling years completed by parents is an appropriate indicator for the parental 
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educational level. It is widely used in empirical analysis as a measure of education 
since highly educated parents usually spend more years in schools. 
Whereupon, the first empirical analysis of our study mainly incorporates the five 
explanatory variables: father's education, mother's education, family income, father's 
and mother's occupations, after controlling for sex, regions and year effect. The 
estimate will be based on a linear model by operating ordinary least squares 
regression. The model is represented as: 
S 二 a + + P A + + + Pfim + s (13) 
where, 
S : Years of schooling for children 
Sf : Father's education in completed years 
S^: Mother's education in complete years 
: Household annual income 
O,: Father's occupational prestige score 
O^ : Mother's occupational prestige score 
X : A vector of control variables including sex, region and year 
In addition, as the theoretical model suggests, I also include measures of sibling 
sex composition in the benchmark equation (13) as the second empirical analysis. The 
sibling sex composition is usually measured as the presence of any brother and 
presence of any sister, or number of brothers and number of sisters. My estimate will 
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involve both the specifications on sibling sex composition. The model with regard to 
effects of sibling sex composition can be expressed as: 
5 = « + A S / + PA + 从 + P.Of + PsO^ + h X — e (14) 
where S, S ” S^, O,，O^  are same as the equation (13) and C^ presents 
the sibling sex (gender) composition. Similarly, X presents a vector of control 
variables including sex, region and year. 
3.4 Method of Variance Decomposition 
In order to investigate the relative importance of each family background 
characteristics in determining the educational disparity, and the effects of changes in 
their distributions on schooling variation, I will apply the variance decomposition 
used by Chiswick and Mincer (1972) in our empirical study. Following their method, 
Equation (13) is used to do the decomposition. By taking the variance of both sides of 
equation (13), we can express relative-education inequality as a function of the 
variances and correlations among father's education, mother's education, family 
income and father's occupation. The value of y^ .，i = 1,2,3,4,5, can be computed by a 
regression analysis on children's educational attainment on mother's education, 
father's education, family income and father's occupation. The educational inequality 
can be expressed as: 
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C7 2 ⑷ = + > 2 (、） + + Plcj'iO 
+ S i p j , cov( S f J , ) 
+ 5•讲，/J 
+ + cov( “ , 0 
+ / ” C ^ ) + O ,， ) + cr ! � 
+ ^PiPiPn^iS + f)c7 ( / J 
+ {S f)cT {O f ) + {S {O 
(15) 
where p绍 denotes the correlation coefficient between variable i and variable j, 
i, j = 1,2,3,4,5 . i and j present the ith and jth explanatory variables in equation 
(13). 
The feature of the equation (15) is that the attainment of educational inequality is 
a function of the relative inequality in these family factors. The observed educational 
inequality can be explained by the model by ^ ^ � percent The direct c r � 
contribution of each family factor to individual schooling variation can be computed 
P W ^ O f ) . PWiP.) 
by the ratio ’ 肌d . 
The effects of a change in distribution of each family background factor on the 
d ct^ ( S^ relative variance of schooling can be calculated by the ratio - ~ — , - ， ao r(〜）da(SJ 
, ^ ^ and . The interaction of these family factors can 
da(I,) dcT(O^) da(OJ 
also been seen from the partial effects of the correlation between the explanatory 
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variables on educational inequality. They can be computed as: 
d a ' j S ) d a ' ( S ) d a ^ j S ) d c r ^ j S ) d c x ^ ( S ) d a ^ ( S ) 
， 己 厂 14 ’ ， ^P23 ， 石 P 7A ， 
d a \ S ) d o r \ S ) d ( 7 \ S ) d c j ^ S ) 
‘ 石 PtA ， 己 " 3 5 ’ 己 尸 4 5 
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Chapter 4 Data 
4.1 Source of Data 
The data used in this thesis come from fourteen consecutive annual urban 
household surveys, from 1988 to 2001, conducted by the State Statistical Bureau. 
These surveys are served to provide information on household population, income, 
education, occupation, employment status, consumption, saving, cash holdings, 
demand for goods and housings in cities, and so on. It therefore helps the state and 
researchers to grasp a better picture of educational disparity, income inequality, 
consumption patterns, and more importantly it helps the government in planning 
future social policies for the well being of the entire community. Rural households 
living in an urban area without an urban household registration (hukou) are not in the 
sample. 
There are over 200 cities covered in surveys each year. Respondents are chosen 
to represent conditions in various regions of China and of cities and towns of various 
sizes. The present study use data from the following six city and provinces surveyed: 
Beijing, Liaoning, Zhejiang, Guangdong, Sichuan and Shanxi. Beijing is a rapidly 
growing municipality in the north; Guangdong and Zhejiang are dynamic economic 
provinces in the southeast coastal region; Liaoning is a heavy industry province in the 
northeast; Sichuan and Shanxi are relatively less developed province in the western 
and central China respectively. 
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4.2 Sample Selection 
Our sample is restricted to families whose children are 20-391 years old in each 
surveyed years. When considering the final schooling achievement, we need the 
individual has completed his or her schooling. Generally, individual aged above 24 or 
25 is chosen, but in our research we can set the age threshold lower because college is 
the highest level in the survey and enrollment of university is approximately 
equivalent to graduation of university since dropout rate of university is very low. The 
reason to choose individuals under at or under 39 years old is that for these children, 
the age of their parents won't be too old. Without control the upper bar of individual 
age, there will be relatively larger measurement error in the parental status. For 
example, if the parents are too old that have retired from their jobs, their current 
retiring wages can't measure their work wage that influences children's education 
accurately because the difference between the two kinds of wage is large in China. 
For birth cohort specific, individuals bom after (including) 1962 are chosen 
because most parents of children bom at or after 1962 finish their education after the 
founding of the new China and children bom after early 1960 are those who can 
accept successive education without interrupted by the Cultural Revolution. I partition 
the selected data into birth cohorts of two-year intervals, the first cohort is 1962-63, 
1 Datcher (1982) chose children aged 23-32, Butcher and Case (1994) chose children aged 24-44, Hauser and Kuo 
(1998) chose children aged 20-65, Bauer and Gang (2000) chose children aged 17-46. To restrict my sample to 
children aged 20-39 is reasonable. I also used completed schooling by age 24, and the results are virtually identical 
to those reported in the thesis. 
58 
The Role of Family Background in Children's Educational Attainment in China Chapter 3 
the second is 1964-65, and so on through the cohorts of 1978-79 and 1980-81. 
Families lack of the presence of any parent are not included because there is not 
sufficient information about when and why the family becomes broken so that we 
can't use the data to estimate accurately the effect of parent absenting on the 
children's school achievement • After the sample restriction, the largest cohort that 
bom between 1968-69 consists of 5153 individuals and the smallest cohort is the 
youngest cohort that bom between 1980-81, which a sample of 451 individuals. 
Except the second youngest cohort which consists 787 individuals, other cohort are 
more than twice the 1980-81 size. 
For 1988 to 1991 the education level is sorted from the highest to the lowest as 
university, vocational school, senior high school, junior high school, primary school 
and other, totally 6 levels. For 1992 to 2001 there are 7 education levels from the 
highest to the lowest: university, college, vocational school, senior high school, junior 
high school, primary school and other. For consistency, we set 16 years of schooling 
for both university and college level, then 13 years of schooling for vocational school, 
12 years of schooling for senior high school, 9 years of schooling for junior high 
school, 6 years of schooling for primary school and 0 years of schooling for other 
since the other level represents illiterate individuals. Parental income is the sum of 
father's and mother's total annual income in each surveyed year and has been 
transferred by discounting the inflation rate into the 1987's Yuan. Parents' occupation 
2 This may pose a selectivity bias and cause possible bias in our empirical results. 
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is measured as his socioeconomic score indexed by the annual Urban Household 
Survey manual. Professionals such as professors in universities and doctors are 
assigned the highest scores, following by engineerers and technicians, while scores 
for those manufacturing and agricultural workers in the urban is relatively lower. 
Lower white-collar workers and service sector workers have a middle level score. 
Retiree and those without working ability's scores are the lowest. 
4.3 A First Look at the Data across Survey Years: 1988-2001 
In general, the average age of children population is about 25 (Table 4.1). Male 
children on average are older than female children. The mean children age of males 
rises from 24 in 1988 to 26 in 2001 and that of females grows from 23 in 1988 to 24 
in 2001 (Table 4.2 & 4.3). Besides, in each survey year, the number of male children 
is larger than female children. In our sample, the percentage of the male children and 
female children is about 60% and 40% respectively. 
As expected, the educational profiles of male and female children both have 
improved a lot over the 14-year span. In 1988，only about 65% of the children 
received educational level higher than junior high; in 2001, the ratio mounted to about 
84% (Table 4.1). Male children increase their schooling years from 11.38 to 12.93 
over the 14 year-period; female children increase theirs more rapidly from 11.53 to 
13.36 over same period (Table 4.2 & 4.3). Around 24% more male children received 
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education of college or above in 2001 than 1988; around 29% more female attained 
tertiary education level over the same period. Apart from this, the average schooling 
years of female children is a little bit more than that of male children across the 14 
years. This may be due to the fact that males are easier to find jobs required less 
education in the labor market than females, say the blue-collar work. The standard 
deviation of year of schooling increases slightly from 2.42 in 1988 to 2.62 in 2001. 
We can infer that the children's distribution of years of education became more 
dispersed over time. 
As the economy grows, the real total income (1987 base) of both father and moth 
increase except a slight drop of 1989，which may be due to the very high inflation rate 
of this year. In 1988, the average total income of father is 1922 (Table 4.4); while in 
2001，it is 4525. The average total income of mother increases from 1207 in 1988 to 
3187 in 2002 (Table 4.5). The standard deviation of father's total income increases 
dramatically from 805 in 1988 to 3862 in 2001. At the same time, the standard 
deviation of mother's income also rises remarkably from 819 in 1988 to 2942 in 2001. 
This indicates a rapidly growing inequality of family income during the 14-year 
period. In general, the educational profiles of father and mother have improved over 
the 14-year span. Fathers increase their schooling years form 9.7 in 1988 to 11.1 in 
2001; mothers increases theirs from 7 to 9.9 over the same period (Table 4.4 & 4.5). 
In 1988, only 38% of the fathers received educational level higher than junior high; in 
2001，the ratio rises to 50%; while only 20.3% of the mothers received educational 
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lever higher than junior high; in 2001, the ratio mounted to 36%. Around 8.5% more 
fathers received education of college or above in 2000 than in 1988; around 5.4% 
more mothers attained the same education lever over the same period. In each survey 
year, both the average total income and schooling year of fathers are higher than those 
of mothers. The standard deviation of years of schooling drops from 3.75 to 3.20 for 
fathers and 4.34 to 3.06 for mothers. We can infer that the parents' distribution of 
years of schooling became less divergent over time. 
The single child's distribution increases rapidly from 26.72% in 1988 to 68.62% 
in 2001 (Table 4.6). This may be an outcome of the falling birth rates consistent with 
the official one-child policy. According to World Bank 2000, the total fertility rate 
calculated as births per woman is 5.8 in 1970 and 1.6 in 1997. From Table 3.8, we can 
see that two-children family dominates until 1996, but from 1997 to 2001, the 
majority is one-child family. From the synthetic age cohorts (which is obtained by 
dividing the whole sample into cohorts according to the individuars birth year with a 
6-year interval), we can see that in the population is younger in the recent survey 
years than that in the early survey years (Table 4.7). 
3.4 A First Look at the Data across Birth Cohorts: 1962-1981 
In Table 4.8 the variables available for our purposes are described across birth 
cohort for children bom between 1962-1981. The youngest children in my sample are 
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20 years old and the oldest are aged at 39 years. Means and the standard deviations of 
all variables are given. The average age of the oldest birth cohort 1962-63 is 27.8 
years old and that of the youngest cohort is 20.3 years old. In the 10 cohorts, most of 
individuals age at 22 years or so. Each successive cohort has received more schooling 
years than the preceding since the cohort bom 1964-65. However, with the increasing 
mean of total schooling years to everyone regardless the social status, there is no 
obvious decline in the variance of schooling years. There is more variation of 
children's schooling in cohort 1964-65 and 1966-76 with standard deviation of 2.5 
than in other cohorts. The standard deviation of children's schooling years for most 
cohorts fluctuates around 2.4 years. 
Parental income increases greatly from the oldest cohort to the youngest cohort 
in the real value. The family income of children bom between 1962 and 1953 is 3442 
yuan and it is 8539 yuan for the children bom at early 1980s, increasing more than 
twice the oldest cohort. The increment of family income is successive for all cohorts 
compared to the preceding one. However, the standard deviation of family income 
experiences even more rapid increasing. From the earliest cohort to the most recent 
cohort, it changes from 1747.3 yuan to 6473.5 yuan. The later is almost four times 
than the former. The noticeable change of the income variation in urban China may 
reflect more inequality in terms of income since the embrace of market economy. 
With the mass education expansion, the mean of both father's education and 
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mother's education rise. In generally, the schooling years completed by fathers is 
more than mothers. Fathers of children bom 1962-63 acquire averagely 9.9 years of 
schooling, while the average years of schooling of children bom 1980-81 is 11.33. 
Mothers of children bom 1962-63 attain 7 years in schooling in average, while 
mothers of youngest children bom early 1980 have 10.5 years of schooling. Different 
from the variation of children's schooling, the standard deviations of both parents’ 
education appear an obvious decline across the 10 birth cohorts especially for 
mother's education. In the first cohort that bom in 1962-63 the standard deviation of 
father's education is 3.65 years, while in the last cohort that bom in 1080-81 it 
declines to 2.89 years. The variation of mother's education experiences a greater 
decline with the standard deviation changes from 4.35 to 2.68 over the 10 cohorts. We 
can infer that the inequality of parents' education has substantially decreased with the 
increasing in the average schooling years and hence I guess the persistent dispersed 
distribution of education for children may reflect a slowing down equalization 
progress in the past two decade. Similarly, the prestige score of father's occupation 
show the same pattern as the parental education: increasing mean with a decreasing 
variation across the oldest cohort to the youngest cohort. 
To shed light on the more detailed distribution of children's education, Table 4.9 
presents the proportion of children attained a given educational level across birth 
cohorts. The percentage of college-received children improves continuously from 
16.6% to 45.6% across the 8 later cohorts. While the proportion of vocational school 
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attainment increase from 7% to 16% from the first cohort to the last cohort. There are 
47% children in the earliest cohort receive senior high school as their highest 
education level, while for children bom early 1980s the percentage declines to 29%. 
The percentage for those received junior high school as the highest education level 
experiences the same pattern: decreasing substantially from 24% to 7.9%. The same 
detailed information of parental education is provided in Table 4.10 and 4.11 for 
fathers and mothers respectively. From the earliest cohort to the latest cohort, the 
percentage of fathers with a college level doubled from 11% to 22%. Proportion of 
fathers attained vocational school also increase from 8% to 11% across the 10 birth 
cohorts. Contrary to their children, the proportion of fathers received secondary 
school including both the junior and senior as the highest level increases, the 
percentages of senior high school and junior high school rise slightly from 16% to 
19% and from 37% to 41% respectively. The changes of mother's education 
distribution are similar to that of fathers for the four levels beyond the primary school 
except that the speed of increasing is more rapid than fathers. 
Table 4.12 shows the changes of parental income distribution across cohorts. In 
the table, the first quartile denotes the fraction of families with income beyond the 
mean plus the standard deviation in for each cohort; quartile 2 indicates the fraction of 
families with income between the mean and the mean plus the standard deviation of 
parental income in a given cohort; quartile 3 presents the fraction of families with 
income under mean but over the mean minus the standard deviation; the poor families 
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with income under mean minus the standard deviation is grouped to quartile 4. We 
can see that the fraction of families in the top quartile is declining from 26% in the 
cohort bom 1962-63 to 12% in the cohort bom 1980-81，while for the bottom quartile 
the fraction fluctuates. Fraction of family in the second quartile is obviously stable 
over the 10 cohorts compared to the significant increase in the third quartile, which 
rises from 39% to 57% over the cohorts 
Table 4.13 presents the intergenerational transition probabilities between father's 
education and children's education. The table suggests that the possibility of children 
with college graduate fathers achieve college level is 25%, about twice more than 
children with a junior high graduate (or below) father in the first cohort bom 1962-63. 
But in the last cohort bom 1980-81, the possibility of a child with college graduate 
father to go to college is about 60%, also about twice than children with a father who 
only has lower secondary degree. The probability that a senior high graduate father 
also have a senior high graduate child show a little decrease from the earliest cohort to 
the latest cohort, changing from 55% to 41%. The intergenerational transition 
probabilities between mother's education and children's schooling can be seen in 
Table 4.14. Generally speaking, the impact of mother's education in the transition is 
more important than that of father's. The possibility of a child with mother having 
college degree is 37%, more than twice than children whose mother received junior 
high (or below) as the highest schooling for cohort bom 1962-63. While in the cohort 
/ 
bom 1980, the possibility of a child having a college graduate mother to go to college 
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is about 72%, similarly, more than twice than the possibility 35% for a child with a 
mother holding junior high school degree. Similar to the pattern between father's 
education and children's schooling, the probability that a senior high graduate mother 
also having a senior high graduate child shows little increase from the first cohort to 
the latest cohort, changing from 57% to 44%. 
Table 4.15 gives the fraction of children from families of different income 
quartiles attaining a given education level over the birth cohorts�In the 1062-63 
cohort, there is 24% children of wealthy families attained college degree, about 3 
times than children of poorest i.e. quartile 4 families. For the cohort bom 1980-81, the 
fraction of children from wealthy families having achieved college degree is 66%, 
while this is no child from the poorest families achieved the college degree. The 
fraction of children coming from the second class families that attained the college 
level is about 25%, larger than the fraction 16% of children coming from the third 
class for earliest cohort. While for the most currents cohort, fraction of children 
having a wealthy family achieved college level is about 57%, quite larger than the 
40% for children from the third class families. We can infer that the gap between the 
class 2 and class 3 is stable in terms of attainting college degree across birth cohorts, 
but the gap between class 1 and class 4 is substantially widen. Apart from this, the 
difference between children from class 1 and class 2 is small in terms of going to 

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The Role of Family Background in Children's Educational Attainment in China Chapter 3 
Chapter 5 Estimation Results: 
5.1 Pooled Regression Results: 1988-2001 
We begin the investigation of the impact of family background on children's 
schooling by pooled estimates specified as equation (13) in Chapter 3.3 for all 
children aged 20-39 in any time between 1988 and 2001’ controlling their sex, living 
regions and year effects. In order to examine the different effects of family 
background characteristics between poor families and rich families predicted by our 
theoretical model in Chapter 3.2，we also estimate separate regressions for families 
with income belonging to the top quartile and those with income belonging to the 
bottom quartile. In the later stage of this section we also address the different effect of 
family background characteristics by gender of children based on equation (13)， 
which might arise from the parental preference to a particular sex of children. 
The results of basic pooled regressions are presented in Table 5.1. Rimning down 
the left panel of Table 5.1, we see that father's education, mother's education and 
parental are highly positive significant at the 1% level. Improvement of one year 
schooling in father's education increases schooling for the children by 0.11 of one 
year. One more year education of mother raises children's education by about 0.14 
year. The substantially larger impact of mother's than of the father's schooling on the 
children's schooling suggests that there are important household efficiency and 
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perhaps taste effects (i.e., women have more interest in investing in children and if 
more-schooled women have a greater say in family investments in children, as Engle, 
1980 suggests) beyond whatever mechanism the father's schooling represents. A 1000 
Yuan increase in parental income adds 0.07 of one more year schooling for the 
children. By comparison with the United States and some Western European countries 
that find the coefficient for father's education ranges from 0.11 to 0.17，the effect of 
father's education is relatively low in China. So does mother's education, compared to 
those range from 0.12 to 0.37 in United States or Western European. Father's and 
mother's occupations also makes some difference in children's educational attainment, 
but the effect is smaller and less significant, partially because of the high degree of 
error in the assignment of occupational prestige scores to occupational categories. The 
coefficient of sex dummy (equals 1 for boys，0 for girls) is significant negative, 
implying that being a male has relative disadvantage in schooling achievement. 
The middle and right panels of Table 5.1 report the separate regression of the 
first equation in left panel of Table 5.1 by rich families and poor families. The pattern 
of family background's influence is similar to the pooled regression for both rich 
families and poor families: parental education and income have highly positive 
significant effects on children's schooling year, while parental occupation less 
significant (if any). But by comparison the coefficients of family background 
characteristics for poor families to rich families, we find that both father's and 
mother's education are less important in poor families than in rich families. However, 
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contrarily the impact of parental income in poor families is much larger than that in 
rich families. 
To investigate whether the influences of family background characteristics differ 
significantly between poor families and rich families, I include the interaction terms 
between the two wealthy status and all family background characteristics in my 
regression based on the first pooled regression in Table 5.1. The estimation results are 
reported in Table 5.2. Look at the left panel first. The highly significant coefficients of 
the interaction term between poor family dummy and parental income, along with the 
interaction term between rich family dummy and parental income, indicate that the 
impact of family income on children's educational attainment is very different in poor 
families and in rich families. For poor families, an 1000 Yuan increase in parental 
income will substantially improves children's education by about 0.3 year, while for 
rich families, an 1000 Yuan increase in family income only adds modestly schooling 
of children by 0.05 year. The results are consistent with the prediction of our 
theoretical model presented in Chapter 3.1, which implies that for poor families facing 
credit constrain there is obvious pure positive effect of parental income, while for rich 
families with positive bequests, increase in parental income might just increase their 
bequests left to children rather than increase investment in education. To control the 
effect of number of siblings, I also replicate the pooled estimate in the left panel of 
Table 5.2 by family size. The rest three panels of Table 5.2 present the results of the 
exercises. The impact and its difference in poor families and rich families are almost 
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similar across family size except there is some exception in families with 3 children. 
The left panel of Table 5.3 presents the same regression as that displayed in the 
left panel of Table 5.1. The rest two panels report the separate regression of this 
regression by male children and female children. The pattern of family background's 
influence is similar to the pooled regression for both men and women: high significant 
parental education and income; less significant (if any) parental occupation. But by 
comparison the relative importance of family factors by gender of children, we can 
see that father's education has a larger impact for boys than girls, while mother's 
education benefit girls more than boys. The effect of parental occupation is kind of 
exceptional: inversely, mother's occupation is larger for boys than for girls, while 
father's occupation has a greater impact on girls than on boys. 
To investigate whether the effect of family factors is significant different 
between boys and girls, I include the interaction terms between sex and the family 
background characteristics in my regression based on the preceding equations. The 
estimation results are displayed in Table 5.4. In the first panel for all children, after 
involving the interaction term, the coefficient of sex becomes less significant. The 
significant interaction term between sex and father's education suggests that father's 
education has a greater impact on sons than on daughters, while increases in mother's 
education have a larger beneficial effect on daughters' schooling than on sons. The 
results may reflect that fathers prefer to allocate resources in terms of human capital 
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to sons while mothers prefer daughters, similar to the evidence in the US, Ghana and 
Brazil presented in Thomas (1992). 
In order to control the underlying effect of sibling presence in families that may 
change parents' preference and deal with the potential endogenous problem by adding 
number of siblings in my regression, I classified children by family size again and run 
regressions same as the one in the left panel separately. For single-child family, no 
interaction term is significant, suggesting that the effects of family background 
characteristics are almost identical between male children and female children. 
Among one-child families, the do not exist systemically parents' preference to sons 
(or daughters). Moreover, in these families, girls achieve higher educational 
attainment in terms of schooling years than boys. Conventionally, boys are expected 
to be breadwinners for a family and girls are expected to get married, play the role of 
housewife and mother in her husband's family. Such attitudes ever made the 
prevailing of son-preference in China, especially in large families. But when there is 
only a girl in a family, parents may treat her as if a boy, expecting her to be 
"breadwinners" to some extent, or at least expect that she can support the family by 
marriage. However, according to the marriage sorting rule, girls with higher education 
are more likely to marry with well educated husbands who have potential to earn 
more and improve her own bargaining power. Additionally, when girls are aware of 
their lower competitive ability in finding manual jobs that required less education, 
they will have higher motivation to acquire more schooling than boys. Together with 
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the dominant single child family in urban China since the one-child policy, the 
average years of schooling for female is greatly improved and reverse the situation 
that male achieve more schooling in history.^ This can be seen more clearly by 
analyzing the results of families with more than one child. The right two panel of 
Table 5.4 list the estimate results for families with 2 children and 3 children. The sex 
dummy is non-significant in these families�In particular, in 2-child families, the sign 
of sex becomes positive, suggest that boys get more schooling than girls in these 
families. Moreover, there do exist different effects of family backgrounds between 
sons and daughters. A more educated mother in 2-child families has greater impact on 
girls schooling than on boys, but father's education has no different impact by 
children's gender, A more educated father in 3-child families benefits boys more on 
schooling than girls in the families. The general results of Table 5.4 confirm the 
existing effects of family structure especially the number of siblings, the sibling sex 
composition and some possible causes in Chinese case. 
5.2 Variance Decomposition to the Pooled Estimates: 1988-2001 
The estimated results in pooled regression for all children in the left panel of 
Table 5.1 are used to do variance decomposition. The basic equation (13) is now 
decomposed into part attributable to the parental education, parental income and 
parental occupation. First, the direct contribution of parental schooling, parental 
2 For the generation of parents, the mean schooling years of female is less than that of male. 
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income and parental occupation to inequality in children's education is identified in 
order to see their relative importance. Second, the partial effect of the five family 
background indicators is computed to assess the effect of changes in their 
distributions on the variation of children's schooling. 
Using the estimated coefficients of family background in the first regression in 
Table 5.1，data from the pooled sample for all children and equation (15), the 
educational inequality of children can be expressed as: 
cx\S) = (O.Om)o-\S^) + (0.0196 )o"2 (S^) 
+ (0.000000005 +(0.00000324 + (0.00000196 ) g - \ O J 
+ ( 0 . 0 1 5 4 ) + (0.0000077 
+ (0.000198 )/:»i4 0"(S,)o"(0,) + (0.000154 )P,,ct{Sf)cT(OJ 
+ (0.0000098 ) + (0.000252 
+ ( 0 . 0 0 0 2 ) c f ( 0 ^ ) + (0.00000025 ) p , M h ) 
+ (0.00000034 )p35cr(/Jcr(OJ +(0.0000038 )p, ,c j{Oj.)a(OJ + cT\s) 
二 0.167 + 0.192 + 0.213 + 0.0003 + 0.0001 + 0.223 + 0.095 + 0.005 
( 〜 ） ( ^ J i h ) ( O f ) (OJ ( S , , S J (S,，/J OVO,) 
+ 0.002 + 0.156 + 0.005 + 0.0011 + 0.002 + 0.0008 +0.0013 +a-'(^) 
( � O J ( L O , ) J i h P f � { I M � O f , O J 
= \M + ( j \ s ) 
where p^ denotes the correlation coefficient of variable i and j, i, j 二 1，2,3’4，5 
present the ith explanatory variable in equation (17), for example, is the first 
one and 0„ is the fifth one. 
nt 
Based on this expression, the direct contribution and partial effect of each family 
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background characteristic are calculated and showed in Table 5.5 and Table 5.6， 
respectively. From Table 5.5 we can see that mother's education contributes to the 
variation of schooling most, explaining about 4% of the variance in education. The 
direct contribution of father's education is almost same as that of parental income, 
explaining about 2.3% of schooling variation. The fraction that the dispersion of 
children's education can be attributed to father's occupation and mother's occupation 
is very small, only 0.18% and 0.11% respectively. Overall, by comparison, the direct 
contribution of mother's schooling inequality to variation in children's education is 
the largest one; father's schooling disparity is slightly larger than parental income; the 
direct contribution of parental occupation is small compared with that of the first three 
family background variables. 
Table 5.6 indicates the changes in schooling variation that are caused by one unit 
change in the distributions of family background variables. A decline of one unit in 
the standard deviation of father's education reduces the variance of children's 
schooling by 0.187 points. The observed declined by 0.3 years in the standard 
deviation of father's schooling from 1988 to 2001 would be responsible for about 1% 
decline in the variance of children's schooling. A decline of one unit of standard 
deviation for mother's schooling reduces the variance of children's schooling by 
0.223 points. The observed drop by 0.72 year in the standard deviation of mother's 
education from 1988 to 2001 would be responsible for 2.5% fall in the variance of 
children's schooling. An increase of one unit in the standard deviation of parental 
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income improves the variance of children's schooling by 0.0006 points. The observed 
rising 4710 Yuan in the standard deviation of parental income from 1988 to 2001 
would be responsible for 2.83% increase in the variance of children's education. The 
impact of changes in parental occupation's distribution on the changes of schooling 
variation is negligible. 
5.3 Regression Results across Birth Cohorts Bom between 1962-1981 
To investigate the changes of family background influence from generation to 
generation, I will estimate the basic equation (13) in Chapter 3.3 separately by birth 
cohorts. The sample is divided into 10 cohorts with two-year interval, from the 
earliest one bom between 1962 and 1963 to the youngest one bom between 1980 and 
1981. While controlling for region, year, and sex here, we will focus on the trends in 
the effect of family socioeconomic status and changes of their relative importance in 
explaining the schooling variation across birth cohorts. Estimation results of this 
exercise are showed in Table 5.7. 
Running across the row of father's education, we can see that the effects are 
significant for all cohorts. There is no clear trend in the effect of father's education 
across the birth cohorts and it matters most for cohort bom between 1968 and 1969. 
The coefficient is 0.16, suggesting that each year of father's schooling added at most 
0.16 of a year to children's education. For cohort bom 1976-77, the impact of father's 
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education is the smallest among the 10 cohorts with a coefficient of 0.08, only half of 
the one for cohort 1968-69. The third row displays the coefficients of mother's 
education across birth cohorts. For most cohorts except those bom 1962-63, 1964-65 
and 1968-59, the impact of mother's schooling is more important than that for father's 
schooling. But the change in effect of mother's schooling on children's educational 
attainment across cohorts has no trend as that of father's. Mother's education matters 
from the least 0.09 for cohort bom between 1964 and 1965 to the most 0,21 for cohort 
bom 1978-79. 
Row of Parental income in Table 5.7 display the impact of parental income on 
children's schooling attainment: all of the coefficients are significant positive. The 
coefficients across the 10 cohorts fluctuate. For the most recent cohort bom 1980-81, 
a 1000 Yuan difference in parental income implies an average difference of about 0.07 
years in the odds of schooling achievement. While for cohort bom between 1966 and 
1967, it implies approximately 0.015 years difference in the odds of children's 
schooling achievement. The sixth column shows the coefficients of father's 
occupation across birth cohorts. The effects of both father's and mother's occupation 
seem quite diminished by comparison with other family background variables. In 
most cohorts, the coefficients are small and insignificant. Across cohorts, the effects 
of occupations are fluctuant. 
3 In the empirical estimates, we converted educational qualifications in the household survey into years of 
education. While this has made the dependent variable close to a continuous variable and so OLS may be applied, 
it ignores the inherent discontinuous nature of education qualifications. So we tried to use the ordered-probit model 
to rerun our overall regressions in Table 5.1-Table 5.4 and Table 5.7 by keeping the dependent variable as a 
categorical variable. By comparing to the existing OLS results, we do not find any essential difference. Converting 
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These results indicate that people were advantaged if their parents were of higher 
status in education, income, and occupation. Looking at the last row of Table 5.7，the 
following characteristics of the results should be noted: first, measures of family 
background characteristics totally explain no more than 20% of the variation of the 
years of schooling obtained by the children. The observation might imply that in 
urban China the relation of schooling to family background is sufficiently loose, 
compared to the result that a quarter to a third of variation is attributed to family 
factors in Western countries. Children's educational attamment in China is not strictly 
determined or even sharply limited by the circumstances of the family into which they 
are bom. Second，the extent to which the variance of schooling can be explained by 
the family background is stable over the 10 cohorts (see Fig. 5.1)�The results are not 
in line with the functionalist view that movement towards more universal education 
and towards higher levels of education weakened the impact of parents on educational 
achievement; rather they are much as the western countries in which family 
background has a stable impact effect on schooling achievement. 
the educational variable into a continuous variable does not make serious bias. Since years of education is bounded 
from the bottom (0) and top (17), we also run a tobit model to all regressions displayed in Table 5.1-Table 5.4 and 
Table 5.7. Compared to the original OLS results, the extent our results are affected by such a binding is slight. 
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Contribution of Family Background to Schooling 
Variation 
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Fig. 5.1 Contribution of Family Background to the Variation of Schooling 
In sense of equal opportunity in education that is defined as a situation in which 
each individual's chances of achieving his goals depend only on his own inherited 
ability and are unaffected by his parent's income and education, the relatively small 
explanatory ability of family backgrounds in our estimate (less than 20% of schooling 
variation can be attributed to family factors) shows that the unobservable factors such 
as innate ability, motivation and preference account much more than the observed 
family characteristics in determining children's schooling attainment, i.e., in Chinese 
society, the degree of inequality in educational opportunity is relatively low. In the 
standpoint of intergenerational mobility, we say that a society is more mobile if a 
larger fraction of the people in the low status group makes an effort to increase their 
socioeconomic status through an education investment. The problem of mobility is 
interesting from an economic point of view: without mobility a society may assign 
high talented people to low education groups, and people with low talent to high 
education groups; beyond reasons of fairness, this is an undesirable feature of an 
immobile society. Both the so-called "inequality in educational opportunity" or 
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"intergenerational mobility in terms of education" is essentially in line with the 
second definition of educational inequality according to Mare's (1981). He says that 
the second aspect of educational inequality is the extent to which, for a given degree 
of dispersion of the formal schooling distribution, some socioeconomic groups are 
allocated more schooling than others — that is, the association between educational 
attainment and the social status. Based on the second definition, also called inequality 
in allocation of schooling, our results also suggest that Chinese society is relatively 
mobile or less inequality in terms of education allocation. 
5.4. Variance Decomposition to Estimates across Birth Cohorts: 
1962-1982 
In order to uncover the determinants of the educational inequality under in terms 
of the dispersion of schooling, the regression results in Table 5.7 are used to do 
variance decomposition. Same procedures to do the decomposition in Chapter 5.2 are 
applied separately to the regressions cohort by cohort in this section. The computed 
direct contribution of each family background characteristic over cohorts is 
summarized in Table 5.8. The results provide a relatively clear picture of the 
importance of family background variables and their changes in explaining schooling 
variation. From this table, we can see clearer the direct contribution of each factor to 
the educational inequality behind their stable impact as a whole showed in Fig. 5.1. 
Looking at the second column in Table 5.8, the direct contribution of father's 
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educational inequality to children's schooling inequality is 3.4% for cohort bom 
1962-63, then decrease slowly to 3.0% for cohort bom 1970-71, thereafter decrease 
markedly to 1.3% in the two youngest cohort. These show an apparent downward 
trend across cohorts (see Fig. 5.2). The inequality based on mother's education has no 
trend, in other words, quite stable. In column of mother's education, we can see the 
direct contribution of mother's schooling fluctuates from 3.4% for the cohort bom 
between 1966 and 1967 to 4.9% for cohort bom 1972-73. The contribution fraction of 
mother's education over birth cohorts has been showed in Fig. 5.3. 
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Direct Contribution of Mother's Education to Schooling 
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Running down the fourth column in Table 5.8，there is an obviously upward 
trend for the direct contribution of parental income inequality to the schooling 
inequality across the 10 cohorts especially from cohort bom 1970-71 to cohort bom 
1976-77. The inequality based on parental income is 1.3% for the earliest cohort, and 
the contribution mounts to 3.7% for the most recent cohort. The sharp raising 
contribution of parental income to educational inequality can be seen clearly in Fig. 
5.4. The last two columns of Table 5.8 presents the fraction of schooling inequality 
that can be attributed to inequality of father's and mother's occupation. The 
contribution of father's occupation to schooling disparity is the weakest among the 
family factors. Their changes over birth cohort have been shown in Fig. 5.5 and Fig. 
5.6 
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Direct Contribution of Parental Income to Schooling 
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Direct Contribution of Mother's Occupation on Schooling 
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Looking across rows in Table 5.8, it is the parental education (mother's or 
mother's) that matters most in determining the schooling inequality in early 
generations, from the first cohort bom 1962-63 to the sixth cohort bom 1972-73. This 
pattern changes essentially for children bom after 1973. For cohorts bom 1974-75 and 
1976-77, the inequality of children's schooling that can be attributed to father's 
education begins to be smaller than parental income although mother's education is 
still the most important cause. However, for the youngest two cohorts bom between 
1978 and 1981, the direct contribution of parental income to schooling variation 
surpasses that of both father's and mother's education, becoming the main cause of 
educational inequality. 
The partial effect of each family background characteristic across birth cohorts is 
presented in Table 5.9. Running down the second column, the results indicate that the 
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impact of changes in distribution of father's education on the variation of schooling is 
fluctuant across birth cohorts. The influence of one unit change in standard deviation 
of father's education on the schooling variance is largest (about 0.3 point) for children 
bom between 1968 and 1969 and smallest (about 0.1 point) for those bom between 
1976 and 1977. While the partial effect of mother's education is relatively stable, 
fluctuating around 0.22 points. This result is quite similar to the pattern in which the 
direct contribution of mother's education to schooling variation displays. There is no 
clear trend in the partial effect of parental income on variation of schooling, so do the 
father's occupation and mother's occupation. Table 5.9 shows that there is no 
intergenerational trend in the effects of changes in distributions of family 
backgrounds. 
5.5 Estimation Results: The Effect of Sibling Sex Composition 
As the selective review of the relevant theory in Chapter 2.4 and theoretical 
framework presented in Chapter 3.2 suggest, there are several ways in which sibling 
sex composition may affect intrafamily resource allocations and ultimately 
educational achievement of children. Also apparent, however, is that the sign of the 
effect of sibling sex composition is theoretically ambiguous. For example, the 
presence of sisters may have a positive or negative effect on the educational 
achievement of females. In order to test whether sibling sex composition affects 
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educational achievement in China as the theoretical model in Chapter 3 predicts, 
regressions will be estimated based on equation (14) in this section. Data used here 
are same as the preceding section, i.e., individuals aged between 20 and 39 in each 
survey year from intact family (with both father and mother). 
The basic model consists of regression of schooling years achieved on sibling 
sex composition measured as presence of brothers and presence of sisters holding 
constant family size and family background characteristics. In addition to the basic 
regression models, several alternative specifications will be test. First, to enter the 
number of brothers and sisters as suggested by Powell and Steelman (1989, 1990), 
holding constant family socioeconomic status. In these estimates we can test whether 
the effect of an additional brother is different from an additional sister on educational 
attainment. Second, the sibling sex composition variable will be interacted with a 
measure of family resources to test whether the sibling sex composition effect 
becomes more evident as family resources become more constrained as our 
theoretical models suggests. If intrafamily resource allocations are the cause of a 
sibling sex composition effect, then the effect should be more evident among families 
with less resources, i.e., those with credit constrains. Finally, the basic model will be 
reestimated including measures of birth spacing to control for possible confounding 
effects of the timing of births that to some extent reflects parental preference to 
gender of children. 
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Table 5.10 shows mean years of schooling by sex and the number and the sex of 
siblings among children in our sample. Both male and female children come from 
single-child families have the highest schooling years and the schooling year for 
female children is higher than that for male children. In 2-chil(i families, male 
children with a brother have less education than those with a sister; also female 
children with a sister obtain more education than those with a brother. In families with 
3 children, male children with two sisters achieve higher schooling years than both 
those with two brothers and with a brother plus a sister. Male children with two 
brothers obtain the lowest education among the 3-child families. However, for female 
children from the same size family, those grew up with a sister plus a brother obtained 
the highest education level, those with two sisters take second place, and those with 
two brothers achieved lowest schooling years. Families with children above 3 are 
ignored in our examination because the proportion of those large size families in our 
sample is very small, only 1.3% of the sample, with households no more than 160. 
Overall, the schooling years for both male and female children decline with the 
number of their siblings, whereas the effect of sibling sex composition may change by 
gender and family size. 
Table 5.11 lists the estimates of the effect of brother presence and sister presence 
for children by gender. The coefficients of both brother presence and sister presence 
are insignificant regardless of children's sex after controlling the number of siblings in 
the family. If we examine only the signs of the estimation, the presence of sister tends 
106 
The Role of Family Background in Children's Educational Attainment in China Chapter 3 
to have a positive effect on the schooling years of both male and female children, 
while the presence of brother tends to decrease the schooling years of both boys and 
girls. The coefficient of number of siblings is more negatively significant for female 
children than for male children. This difference may imply that female children are 
more likely to be affected by their siblings than male children. Though the influence 
of brother presence and sister presence is not obvious in the estimate that pools all 
family, it is possible that the effect of sibling sex composition is different by family 
size. To investigate more details and control the underlying endogenous problem by 
involving number of siblings in the family-size-pooled regression, we estimating 
separate regressions for children by family size. 
Table 5.12 presents the estimate results of brother (sister) presence on schooling 
achievement for male children by family size. In families with 2 children, the pattern 
that sibling sex composition affects education is similar to the pooled regression in 
Table 5.11: the coefficients are insignificant, but the sign of brother presence is 
negative, contrary to the sign of sister presence. In families with 3 children, this 
pattern changes a lot: the coefficient of brother presence is closing to negatively 
significant for male children, while the presence of sister has significant positive for 
male children's schooling. The results indicate that, in 3-child families, boys with 
only sisters or a brother plus a sister is benefited more than those with two brothers on 
educational attainment. Probably the rivalry in families with only boys is much more 
jfurious than in families with at least a girl. Table 5.13 reports the regression same as 
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those in Table 5.12 for female children. Similarly, the impact of sibling sex 
composition in families with 2 children is insignificant for female children though the 
absolute magnitude of the coefficients for both brother presence and sister presence is 
larger than male children. Again, the sign of brother presence in 2-child families is 
negative for girls, contrary to the sign of sister presence. In families with 3 children, 
the impact of brother presence is insignificant compared with the case with only 
sisters for girls. But in these 3-child families, girls with at least a sister obtain more 
education than those with only brothers. In summary, the effect of sibling sex 
composition does exist in families with 3 children although the effect is insignificant 
for 2-child families. If only concerning with signs, brother presence mostly adversely 
affects the education of both boys and girls, while presence of sisters in a family 
usually benefits for children in terms of schooling regardless their genders. 
To explore more thoroughly the sibling sex effect and take care the possible 
reference group problem in families with 3 children, we change the "brother (sister) 
presence" to "only brother (sister)" in our examination. Results of this exercise are 
showed in Table 5.14. The results convince that boys grew up with two brothers 
achieve less schooling than those grew up with gender-mixed siblings, and boys bom 
in families with only sisters achieve more schooling than those with a brother plus a 
sister. Girls with two brothers obtain less education than those with two sisters in 
3-child families. Table 5.14 confirms that having brothers is disadvantage on 
schooling than having sisters in large family for both male and female children. 
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The alternative estimations of the effect of sibling sex composition on 
educational attainment are to enter the number of brothers and number of sisters as 
separate variates. Under the null hypothesis, the slopes of those two variables would 
be equal to one another and to the slope for the total number of siblings. Under the 
alternative hypothesis, and additional brother might lower educational attainment 
more (or less) than and additional brother. Table 5.15 shows the coefficients of 
number of brothers are different from those of number of sisters for both male and 
female children. Wald tests also can't accept the null hypothesis of equality. The left 
panel of Table 5.15 indicates that an additional brother lowers a male children's 
education attainment by approximately 0.4 year, while and additional sisters lower a 
male children's schooling less by about 0.18 year. The results in the right panel of 
Table 5.15 suggest that an additional brother reduce a female children's schooling 
greatly by 0.77 year, and an additional sister decrease a female children's education a 
little less by 0.65 year. Under this specification, there is evidence that the sex 
composition of siblings affects educational attainment. Moreover, it seems that the 
sibling sex composition tends to affect more on girls than on boys. 
Based on the models reported in Table 5.15,1 estimate another model to test one 
of the hypotheses related to the sibling sex composition effect. I included interaction 
terms between measures of sibling sex composition and family resources. The 
rationale for this specification stems from the fact that sibling sex composition should 
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have a greater effect among relatively poor families, if intrafamily resource 
allocations are according to the return to educational investment in families where 
credit constrains is binding. For my sample, I measured family resources as annual 
total parental income in each survey year, and constructed two dummy variables 
indicating whether parental income belongs to the top quartile (if yes, equal 1，0 for 
others) or the bottom quartile (if yes, equal 1, 0 for others) in each survey year. The 
estimates obtained from the regressions are presented in Table 5.16. We can see that 
the coefficients for the interaction terms between poor family and number of brothers 
along with number of sisters are significant negative for male children. The results 
indicate that the sibling sex composition has a more significant negative effect in 
low-income families, while the rich family mitigates the negative effect for boys. 
There is no significant difference in effect of sibling sex composition between poor 
and rich families for female children, but the impact of number of brothers (sisters) is 
still significant negative, not like that for male children. In spite of an exception for 
girls, the obviously different effect of sibling sex composition between rich and poor 
families is convinced by boys. The negative effect of an additional sibling especially 
brother is more profound in poor families than in rich families. The result of empirical 
estimate is in line with the prediction of our theoretical model, which suggests that the 
more financially constrained the family is, the more likely it is to observe a sibling sex 
composition effect. 
An additional specification check is to include birth spacing (defined as the age 
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difference between the first child and the second child in a family) in the model to test 
whether it is a confounding influence on the estimates of the effect of sibling sex 
composition. The rationale for this specification is that birth spacing provides some 
evidence of parental gender-specific preferences. For example, if there is a preference 
for boys, the birth interval between the first and second bom will be smaller if the 
firstborn was a girl. The estimates are showed in Table 5.17. In the analysis, birth 
spacing does not change the estimates of the effect of sibling sex composition. 
However, the estimate of the effect of birth spacing is almost always negative and 
statistically significant. The results might imply that differences in birth spacing due 
to parental sex preference are not the cause of sex composition effect in our estimates. 
There are few econometric issues that we have so far not address (and that the 
existing literature does also not address). First, parents may make the choice of 
education and choice of number of children, and the birth spacing simultaneously. We 
tried constructing several instruments for parents' choice of the number of children. 
All failed standard test for good instruments (Bound, Baker, and Jaeger, 1995), and all 
raised our standard errors. Second, some argue that less talented parents have more 
children and provide them with less education, and that this may affect our results. We 
need to go further to properly account for them and find whether gender and number 
of siblings really make difference in children's educational attainment in the future. 
In summary, we do find evidence that the presence of brothers (sisters) and 
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number of brothers (sisters) in a family especially a large family have affected the 
children's schooling achievement in China. By specification, we find that in families 
with 3 children, both boys and girls who grow up with at least a sister achieve higher 
educational attainment than those with only brothers. Regardless of gender of children, 
an additional brother lowers the schooling years of children much more than an 
additional sister across all family sizes. The negative effect of number of brothers is 
more profound in poor families than in rich families, convincing that one of the 
causes of sibling sex composition impact in China might be the different return to 
educational investment between boys and girls. Involving birth spacing in our 
estimates does not change the effect of sibling sex composition, implying that parental 
preference to particular gender of children probably can't explain why sibling sex 
composition matters in determining children's educational attainment. Beyond these, 
detailed investigation to other causes to the effect of sibling sex composition, for 
example, whether the sibling sex composition effect arises from classroom instruction's 
preference to some gender-specific traits as Butcher and Case suggest, needs further 





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Direct Contribution of The Family Backgrounds on Variation of Schooling: Pooled 
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Chapter 6 Conclusion 
This study aims at investigating the roles of family socioeconomic status and 
family structure in terms of sibling sex composition in determining children's 
educational attainment in China. Changes in the influence of family background and 
the relative importance of each family background factor on educational achievement 
are also estimated across generations. My analysis of the education outcomes provides 
a comprehensive picture of the importance of parental education and occupation, 
household income, along with sibling sex composition as determinants of children's 
schooling achievement by gender of children and family size. 
Family income and education of parents always have positively significant 
impacts on children's educational attainment although their influences differ 
according to gender of children and wealth level of families�That the impact of 
parental occupation is small and less significant might be due to the large 
measurement error in my estimations. Mothers' schooling has stronger positive 
impacts on girls' educational attainment than on boys', while fathers' education has 
greater effects on the schooling of sons than on that of daughters, particularly in 
families with more than one child. This reflects that there might be different 
preferences to gender of children between fathers and mothers in China, expected by a 
collective household model. In single-child families, however，the gender-specific 
preferences of parents disappear. It can be seen in our empirical study the effects of 
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parental education are almost identical to both boys and girls in one-child families. 
This finding implies that parents might value a unique girl same as a boy and provide 
quite sufficient investment to her. Additionally, when aware of their disadvantages in 
finding manual jobs that require less schooling compared with boys, girls may have 
higher motivation to acquire more education. Then it is reasonable that the average 
year of schooling for female children is higher than male children in our estimates, 
considering that in urban China it is the single-child families dominate since the 
one-child official policy. 
A prediction in our theoretical model that the increases in household income 
have different effects on children's schooling between poor families and poor families 
is confirmed by our empirical studies. In the families with income in the lowest 
quartile, the impact of parental income on children's educational achievement is much 
larger than that in families with income in the highest quartile. Rich parents might just 
increase their bequests to children and invest little in education when their income 
rises, while there is a pure income effect on educational investment in poor families 
when parental income increases. This gives social policy makers a chance to alleviate 
the educational inequality by subsidy to poor families at the expense of rich families 
in China because a reduction in family income may won't change the rich parents' 
investment in education but a improve in poor families' income might add their 
investment in education much. 
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To investigate the changes in the effect of family background from generation to 
generation, we estimate children's schooling years on their family background across 
birth cohorts from 1962 to 1982. Our estimates suggest that the effect of family 
background as a whole is stable for children bom during these two decades， 
explaining around 15% to 18% of the variation of children's schooling. The 
persistently stable influence of family background on educational attainment in China 
does not agree with the meritocratic theory (Treiman 1970), which predicts that the 
effects of family background on children's schooling should decline with 
modernization. Behind this, however, by variance decomposition, we can see 
noticeable trends in separate family background factors on the educational dispersion. 
The contribution of fathers' education in explaining the disparity of children's 
education appears to diminish across cohorts, although the dispersion of children's 
schooling attributed to the variation of mothers' education is relative stable. The 
explanatory ability of parental income-inequality on the schooling variations among 
children increases remarkably over cohorts and becomes the main cause of 
educational inequality for the recent two cohorts, taking the place of parental 
education (mothers' and fathers'). The contributions of both fathers' and mothers' 
occupation to children's schooling disparity are quite negligible. 
This finding suggests that, in the market economy, parents' money matters more 
and more, partly because the limited public investment in education forces Chinese 
parents to bear much of the cost of their children's education. This is so burdensome 
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to poor families that many of them cannot keep their children in school for long. On 
the other hand, the education sector in China has become privatized to some extent. 
Poor parents can't afford the expensive school fees while wealthy parents can buy a 
better education for their children. A more effective way to make education more 
equal in China may be to provide cash subsidies to poor parents, who suffer 
increasing credit constraint as income inequality grows. Improving the education level 
of mother might be helpful to mitigate educational disparity because the persistently 
stable influence of mother's education can improve their offspring's schooling by 
intergenerational transitions. 
Furthermore, the theoretical model suggests that intrafamily resource allocations 
with regard to different return to educational investment between boys and girls, or 
gender-specific preferences of parents may cause the sibling sex composition effect 
on children's educational attainment. Our empirical analysis convinces that there does 
exist sibling sex composition on schooling achievement of children, contributing to 
conflicting discussion on the issue by addressing Chinese case. We find that the 
presence of brothers lowers children's levels of schooling, both for male and female 
children, whereas the presence of sisters has modest effects on children's educational 
attainment. Moreover, the adverse effect of an additional brother on children's 
schooling is more significant than that of an additional sister. Although our findings 
amount to convincing evidence that sibling sex composition makes a difference in 
children's schooling, the results of our study contrast with those of Butcher and Case 
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(1994)，who conclude that women raised only with brothers receive on average 
significantly more education than women raised with sisters. 
I also test some of the hypotheses about the causes of sibling sex composition 
presented in our theoretical model and preceding literature (Butcher and Case 1994， 
Hauser and Kuo 1998，Bauer and Gang 2000) by entering interaction terms, involving 
birth spacing, as explanatory variables. Our results suggest that the effect of sibling 
sex composition in urban China can partly be attributed to the intrafamily resource 
allocations based on return to investment in education but not the parental preferences 
to particular gender of children. Our theoretical model suggests that as family 
resources become more constrained, parents who cannot ensure the optimal levels of 
educational investment to each child, will allocate resources to children according to 
their rates of return to human capital investment. This makes sibling sex composition 
matter in determining children's schooling. The different extent to which sibling sex 
composition influences children's schooling in families with different wealthy status 
confirms this explanation. After including measures of birth spacing to control for 
possible effects of parental gender-specific preferences, the effect of sibling sex 
composition does not change essentially in our estimates. The fact shows that the 
preferences of parents to particular gender of children may not the cause of the sibling 
sex composition effect in China. With regard to other possible explanations for the 
impact of sibling sex composition provided in literatures, such as gender-related 
classroom biases suggested by Butcher and Case (1994), we need further exploration 
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